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i Jala Jjfc J i [- * - ] J-stiT I 1 J-A j^rhz- uy-*^- -uta_ j l ^j j i_ i _jj|_3 ljU 1 
l—l1_C.SH L 7^5 - L 7 1 -* ^-7 * E l 4 A I is} 3 -® UjJ 

U r * U J4^4 jm >-T (jL-tLual! {j1 ,jli_LA (Jja_se_i 

. 1 j-oTi t ai j Iv 

^ 1 j. l “i < L7 l)U (- *) ijt 44JUJ1 cbjJii jJ( L*1 

Lit J Lj^ j 4 j ti flj l. n I jl 1 i^J- 4 1^** 4AS - * 1 1 ~ 11 |Jjh_£i 

* ^1 In \ Li 


u- 4 lj-^- (j]» 

4_wi t 4 -Jjh) 1 4 1 >I 

—a * 4_aj—■ ■■ ^ . 1 1 4jj-io-» 
\ t^j Ir^i 1 ii"i . d -A ^ A r, < 4j^_Lu 
l j r 3tj 1 r 1 ^ fi > < j-i !% LjJ ^ m at 
v U11 1 (j 1 y ■"» 1 i I 

I~U£XI 




fQjDlg£il 




I OJJ^ * J — 


—Uj-U l-j i 11 * ji—in 3 i—4 _j j? 

Jjj-aj fU **ba 1 Ju ruja ^-iLu 3 £jjjJ <j-a ^ ^ 0L4J jtjLiJIj OLiL^j^JI 


4_sLcujIj <>1 J^a i_L l_£ jJl (jtjjtil ^L^jJ ( Cj^- I JljJlj>o^ 4 4_3c_aL>* CjIjjj 

<j| ^ j 't J I C ^j-ujJ i(J-L>J! I Jut j ni 4 J j r ]j_ 3 tu 


/)UjjL£ 1 J.\^ i Jl ul^- ^_i ^Aj 4 I JLaj I jjJ^SLiXl 

LugJx. ^ JL_aJ 1 Vrt 1 t 1 i A If ^A Juu ^ If ^Lj^jJI ^-)J—flJ ^_Lc 

. \jJ& \jJ£ 

4_ojVi ojji jlj^j JI t-i l o jJI <J^LLa f.|jj La 

^_i_j KJ l j» L^eJLsV I 4j j ; -OJV Jj o lj^_i_A ^ i < ji I r Lc 4JL-JI Juv j («J 

oL-ljJoLjjJIj L^kilt J-J—i_2 4 _j_i_uL_ i_u1 1 tjI J—Jj jj i^I \ 4_jjl_aXt tJ jJ 

4 i\ 0 tjj 4 j_>. LL1 ^j-A 4—i 9^-i-U 4^<i h ' <jli3 OjL i I JLflJ j 1 i$j t » LjJ> _j j 

Sj^Ull j) Ml nil jLjjLO^I UJ Lo- 4 iLol^U Al 


ZK-A 


4 MlAjJ I Aj\ " U 4_JJ_Lx11 ^lJ-1 . t\ ^jLljjjL (J_3fcj (_£jJ1 ( i \ 1 C. £Oj) i^Cl^JjLi 

* jj-aVI tilt uJuJjl Ale. iijJLstjJ ^jJI I Jut 

j rr \ 1 J Jj—ua I oj c-J l TI I -LA lj—j Lc. LLa^ J 

L—<Ja_j f Jj ^ 1 Ui a ^ O i ^—i4a LjJ I ^_)_luJ 4 4j 4_i —i-taJ I 

Vta •* 

(JjLmj Cj Ljj. tall I (jr^j t^uul^jSLlt 4j i mil t L-. t l ~~ t L-L-tii 1 * u i 

^LLa a 1 \ ^^_lj njjijuJ! ^j-a . oLuui^Jlj (. [ < ^r? M j ^j^SJI Lo JS* 

JlSJ * LfljJ-Cr ( I' tl 1 j 4 jjj f f^ 11 <3 -LA JlLa A ^ t Ja LlSJI ^ ^1 

JjjG ^yjs CjjjK-J^ I 4 1 j t A J J i 5uUi i *<ljJ I ^1 Irt J *i I ft I 

4j ^Jr^l-J y JwL-C. J-a- ^jlSLxi! J 1 I \_4_J-t] J^U ^| li_ulSLi_A 

y 1 U-Ll I ^Aj 4 JLLauJ I I _LA (Jr-^ Wl(Jd 111 ^ ^ 1 Lj 

{£ \\ * ^ ^ua A n-j a 1 \\ ^ JL ajL—uaJ ' ■• 1)-A ^ * ** I 4 4 J ^ i k "4 li 'i ^IlM 


(3^ 4 4 j Ju 4_S_^IaJ ■ ^ ^ 5 4 IfT ui L | 4>J-A (J-^- ^L" 4 -a - 4 i j jjoll 

1 4jL^iI * 4 J i*sj 4 1 r^. CjVL5c_a 4JjJl_lj4 Jj^ r^- 

Lgulc, 4-!Lua-La pJjJI ijr^^ i^jLlII : 4_jo L>* jJ 1 4_:Lc. 

bo><y j? Vliu ^Jjuj Paiadeigma ^ si^U 4.<J^ Paradigm ^oljLJl (+) 

a jo-oj c. 4 j[ ^ itU j-uitU ( ^Ja ^.aLiijV! L;r 5j_iJLI ^jjjIjLJLj ji j i. -^ . tU j /pattern 

uJJJJ.1 4. A 1 tj ^ \ ^JJj L_tlJj-l,l_5 ijjt t"i < (jj Ui3j_iSj lj (Jjj 

. [jjLarfc._pllJ 4 _jL^J ( __ r £ Jj,1_jJ 1 ( _- r B ^r IUm^I i Ij^J 





. V « Q rTw 


lLII <j_u_>J( _5j Ju_>- JJl T-J { _ 7 £LJ 4 L-M—CJ LltSjJl i£/L*—« 

** ¥1 

^ic, ipJjJ I I JlSL&J * 4_Lo 3, l a It n ^ 4 I j i d 4 j n t *ili3 «£f_slj-ja» 

14 3 j rt mi 4j^Ia-J 1J J^c—o f 4Xji t *a 11 i Xjj^ Vi q-& 

* LaJ I ^ ^ ri i £j I _j-LJi-A I LljSL^J < 3 LjJ j i ii f 

4 t j I lo uU <—J J-ua3 4yfl i l-i-A ijl ^j5L*u 

I 4 nJ i Jf t aili <J*C mi Ti L_£^j_ 1 ^ jlo3 ,an LlS jJ ^ ,^jJLj ^ 

- l^J ^jQ_L>J 1 C^J-iis LlC. CK 3 !3r- > '-^ Lj 11 1^1 Xjfl Jl>v 


i v, 

t t U-\ i 


4jJ ^,£-1 LaLc_» 4_j_alfi 



lpLjJI Lii'gjVI ji xijj)", common sense iUj * .i_U Lj ^>Jl (+) 

r<k tt * 11 » ^3 JL_>o uitJXJ % i ^uoLiJI i2j^j o (j °\ XJXJ ^ aU* ^jj\ i I i-al_*JI 4 j i j,j_uaJ jj 

uLil^ l H I I , I ijtL^flil 4_! -ilj-J Mill i « ^ AA^" (OjjfeLdJl <LiUJ ^-<t-=^- ^ ^yC. jjLuaJI ijjA, ■■! rtH 

I V d—31—5T jJ-uLtl’l jLLc. L^J ^J-i-ulJ Cjljj ^ Hi-l I Jj j ^_3t^Q lZj-J jL-=^J I JU_.JLu.VI (JF i (j-llajj 

T 4 A ,Jq <^^,9 < ‘ U - T iS- J [ I_Li> ,^3^ iXj^- 1 ^-^ 1 ^_?-X — 1 ^^ ijX Ljj 1 —-1 U\ M 

. [jjLiJvjJlllJ LAj— -uLl 









jJj — 3 -Vlj jl ij — a - l^jVI OJjjJ! (jt-3 1 — 

Jj3j *bj ^ ^ ^jjjjjLii 

ctf ^ <A ^i Cy** JIJ- lAh^ ^jtwujt 

(j-a U>b JL>-I (jW iiaaJI 1 t mi J_S 

•¥* 

Il-lJ-xII (j-' 3 *J- J * ^jJautl ijL^ ((Pan (jLj ^.LuT 


LfcjjJj j J[j S-aJlj oLiLiJI tj_^_J| ^ n "ij ^jlj 

i tgu-U Lcj^ ^jMijJ *4 nl Cj Jiii. La ^ j ijj 

jjL^ ^LjULj J£ ^ Jj 

** ■»+ 

£y* J_j_?1j cLX_<U 4_JJj _AJI j| jL-d^yU t U j MJ 

<*4 

^<J (^J-Lil ^LLsj_xjj| „ i\ i dij ^ ^LujJ 

J^j t>“ Vj- 1 ^ (J^ UJ J O* U^ <ji 6^3 ‘ 4 ->^' 

j jld—j-uVl d 1M 1 ^ In l_llJ 1 ^_IL ■_! 1 jj_£> Hades ^yuJjbfc ( + ) 

■H -rr * — - 

► Cj 1 jj^a^ I JJ t i IT vJ I J^4>j < <Lj. A J\J C. V 1 

jji td-q-^-c (jja gj § 2z5^_j jj (_ji^ Cerberus 

JjIjhUI jL>J jJjjLw Jjjj t _ y lAmil (tfJLiJI £jJjJ| L_i5jJ 

Oskar Seyffert, The t j. tul. p_i— j—*.jj 4_j l^Lmlaj ^i d a c 
Dictionary of Classical Mythology, Religion, 
Literature .and Art. Gremercy Books, New York, 

TjL 4 ^£il] 1995 . 

ijj . tA v\l ij\ _*Jij3 - 1 —d—*^1 4_!j B^IO jLj (**) 

I I JuJs ^ a i ilj u3j_u <jr ^j y ~i II g^IJM <t_i_c, I j .i ,j r 11 n\ i^Ja 

^Jjja L_3 j,L*_LI |^j_ 4 1 |j| nl" rtj Tt- i H 1 1 li £ji | ^ r lj CjjLiir] t.|<(jLj J—liJD.') 

. j\ I uJ 1J 4 oj ri I I (^t t J _u si 1 1 4JJ 4 i.-~> u di L 


jjX A1 J>j t (Jj-i^x-Ltaitli-ja till. 
4jjlU I 1 ^ \''; 4 CjjJfl 

^ ‘ Ll. r , 1 ^ 

“'lJ_J ‘ -^ j • J| *~ i |, i fl LLl£i 4jiLl-j 5bil! 

^hS$Xt 



| P*i* | | K o ■■ i 


ix JJ Cj J^>*^ t i lJ tr> ll jj<■» i n i < ^ Ok* 


* ^Luj T L^ Jj JLLoJ I <- ^ j if\l T ^I^J-J-JU 1 |<J ^jJ| (J-C. dijjLJ>Ji J J u~\\ <s t jLiJ [ ) A 

4 Ai p * j a >J i^Li-oj^LdJl Vj l^_uaL> * 1 JI t A L&l a*i y \ j_il 

. J-lB j j_a ( Jj I r-^>J pj La 4 BjjlL <LbI^J p^jb-J iJolj-fl-uj ^JL)L_uJ| 

i(JJJ a_iijjL ‘Sjjj-S LJ1 : t~rj J L-a JL^u 

CjjL£ LajLojI t<Lla i-u^l <j-a I jufc pj +(j uhji L-aLu 

^ it bwl a1j> j A Cjla >■ * ltj<l> 1 g Jc Jjt I i «[ pj L _yX->» i LjLJj^i *jL-jJj_l 

i^Llla mid <jj jJua i CjAbj i 4 j1 Jj aJ (p5L j ‘jij 03^^ ul MjLj 

4 l L> SLx^ 4_jqj CjLLlfT ^j£. LS_->- IjjJlpJ J iL j 1 \ ij! L _ 7 J->- 

4 Cj' a j mi> Lg-LLl Jjj 3jjJI <J JjJl-ujj JlJLB ^ ui AjJ Laf fpjlj jjUlt 
+ 4 ji^> Ljj al^)^L-lt p-HxM pSj*J <j I il CJjjL- toB 

S5j^ » n 11 1 n C Lajpj ^U^Lj cjjH : jJjj-cLijb Jl <-u 

^ L^xS a f Lua Q±f±£ * a I ±~x-~um I l 

a Caa.ua IjLA ^>Lj Cj j. > jIL j tljLk ^ C n ju I 

^LjaJL < !r> rt. "< 11 jjj .^JSj jjja ^ ^ Q <( ^J> rtaJJ ijLSj , CJ^—aldlL 

4j^> au> i\ 1 t * 1 1" lc 't a-BjLat aJjfc Jxci f ty-tSLtfej)> j^Lua) La ^jLc.j^uj i451^^11 

Lj_j I j JJul (^*-1 ^-jUl r n I La ^jl -wn A cJjJ ^ A 

tUr jK ■ m II jl J& ^iWlj iO^j-XJt 1 j najJj f^ill Cj. 'wlj ^jJI q£, p»{> J ^ 1 J 

CiJ\j 4 t n x_a ^ Lb Ljj 1 lJj->i i J ^LaJ pjJ3 (^h^- Cx^t-Jlj 

, Jjl jcJ {j£L 1 jLaj)) pji Jl>.| Ji-au * p^^JJ Q^\* iJlj p t n4JJ 

CtALL r^l . < J n ij L-uJsjJlJl Cj J^jvj Jt " url ]Jj AL oi?! 0JUfa Juil 

Sjljjt M-J pflXI iSjLw Jjljji Mia L_a IjjjLLjj AjJLHa c_jS^3 Cj I^jB 

La ^Lcr^auj s^iajj £j9! JjX CjL B*M—^CiLL^V! ^j-LaJ 

ljvL? JuiJ <UaJj i^^jjJ ^Gj)) p ^ ' ■' ^^a'ifL 1^LL>*1 

i- J1—4 -i ti /T l cjljtC i ^_ i Jj_^- 1 1 1 A-La i ^3 CXll ji j mill LCtllC ^ji-jJ (*) 

. LjU^,cil] j^LuJl Li>ji^.j u .i nr> 
i_£ij_i_J_iJi t lLs^ jrCjl t Jyi -uiAiliaJl AJllujJL-ioJ I ^y& ^j .■■ jL-lj-ClI 4 t (+ + ) 

(Ja. LtjJ*-! ;4j aIaJI ^-Ji^jJ! oi J f ^ “ A r, ( _ T ic. 5_»J|jJl 4-3 j led I 3jjJl 

*—+ t jL>’ ij$\ ►AajJloK o\^ CokjJs 4jjjJ1 4jj> iW I I jl tJLflJj t jfl jJ 

4 ji 1 jH f .it,! j 3j^_^LiJ,l I 1 jj.tn~ t jj F Jn 3 +SjjJl 3j,_SLa ^^,bj ll _^_i.*^ ^3 u—t L j ^Cl l 1 _l& *" 1 

* [jbj-^.jjJU] jJoJL 




Oj | JJl 4 , t5_l_Lu3 L-i^Lu^ Jp |» }LL CxU-dJ 

LiJ-a-Lua {j-A Cjljjf Qlfl. LcJLt-u-4 t<—JjL^r 7rJ I ^j-C 4 t j < In 11 jj-£- j. i an ^r«JJ 

| jlJ , * 1J n < I jOjU iJ^-J K'J < II1 i 1 JL^Jj 0^ jO ol 1 3f j* L t V" f fi > 1 <11 L | a 

* UjJ Oj-L JlJ Jljij ^ L>j- 3 t Ll^Lc 4 _}^ji_i^> JL>o I jl_l 

gLpi p i u& L 4 / j .^. i^jj^jLu-4 l _L cj I jj Lc£ c LlLjj La j q ^ ^ItJi lIjIjlj jl-SJ 

jjojJsSj ^ is\ t) . 4—L^iljJ lU SJuJlC- ^J^y-3 fjl (31 jL-!I t rti Mill CJjj_C-L l_i-fl 

jJ-LJdI i jJ I <jT Vj ioLLI uLOl jl oLj_l^LjjJJ Oj^^Lj ^^ -i < f > j 

i (jj) i si its. hzJuA Luj 4 t iljj'jj I JlSLj 4j<Jl_iJ1 0[\ LjLOIj i 'iQ <"iH 4 -j-uIjJlJ 

LLl. 5 4 iri < u>LflJt i Lb t "J% 41> 111 Lj7 _^ j <y t <a Ujjj 9 QyaSL jJb LUij 

I O^jfcjjiJ * 4 5 3 A1 1 ell Jjp*J Jl3 LxLj-^L I 3J J * JI ol ' Qj flftU 4 

, (( IJ l& (J Lp. L LIluj Jj-5j LIj 1 JLlj » 4 < aj-ua f 01 (_tJJ 

J_iolj-p 4 0^ j J * Q Ls *LjcJ_I1 0 Ju4 (<w -a 4 1 JtiA^ ^joJl^v C-lLOj 

**: ■ ** HK 

jLLl-uI j-A {^6-L <J£ jjj (Ll 4 Ljlj-j-i* 

JJ Qj_> jjS! I Ij i4ju-uLi LOjLjC 4 j^£i CxJtjj 0^ tjLA * JujcJjj 

= ~ 4 * 

JLjU l ^ niCt ■ fi j jiaJ Jj J->- 0^- LtrtJ tfUaJ ^ ^jl»J' Ol Lr^ 0^ 

Cj L. L_>J I J< ni"n * ^ IS^-uy 1 *j I ^wLajj i L-a Qj) jfcll, I I Jl^jj 

4 1>. ^J1 Lp. ^jjJ^aLef J4 i J iSjjr^ JaJI ^SOcjj t4jjl il a oMjLcl jj-fl 4 _ljVI 

4«L*-<i 4a-JjJIj L*_u ol CjI^VI 0 jla JL 

4 ((SlLLIs o^t I jLly ^yD i) LjLlo? L_£Lj^ 

ju_jJl— a^-h Qj5v t it <j V ^ _iSi_Jl i^LnL>JI L^jf i I j jp Qj <y 1 w 1 1 n ‘vtt 

Sj3 Jt^Ij 1Li> (jib tLw Lu 0^ ipLiJil Ij|j 

^IlII (jl \_j_jIl1 LiLii^l jlHs *,jLj_0 J <lLL SjjLv t U ^a o^^ I J*-& Ojj^ 

(3j>J^-iJi iU ii 4 ^ 2 >SJ i^Li-S IjLft (<iL-U-L ^ . ^U_vlj 5jU>,j 

ol (_jJ lj A ‘ “1- «Ujj j h Ojj LdLI a a 2ul i irfi L . Lg q 0^ ^ 1 

M 'Hi 

jl 05^-11) 0^ Ur*-^ Ij-LLeJ »u_iJ_ j>* ^jJl La ji-tlajl C?^ ud 1 V *f ml 

i L>J llLL L^J_4 <1 i-uj ol fLiL L*Aj£ jl 4 j-j-jJaJI 

n 

jjLx 0 ^ j* 1 ' i ~* jL u j t ajl 1 tlj 0*—0-Lfl j|j^_£ul ^-L. (Li (J? * 0 ^-*—^ 

0 ^ iLIjLl ( _L * 4 j 4 _^L>JI o^-jIj-0( L^_j[ lO 1 -! 1 jL!I I^ jg mm (jisjVl ,_L 3 jj-«a-La 
t—iIJ j *L-jJ-S-tJ-l 1j j-flOI JjloI jJ jIj , 3 tj 4j 01^j■ III 0-d 4 $j 1 iV~i4 




J ft,0 ml9 


JJL- {jA Jj-aj i \K <i am ju_£l IjjJuv mm I Lius J-l^xu 4 t jS^JI jj JL>JI 

4.31~la 11 n^H 11 jjU A ^ mil LsjiauLl J^jfcLo j La j jLj ta _i_a .j-Ll 4 jI Ju 

^iLi }L i d.qor (nJfl 4 j*£ I ni (JSuluJ jjVlj *3jjLtJ-G tjT ^1 Jju-a^lj 

3jljV 4-La_2t—a | jut jju_J Lj ^lS , CjI ju*L Mu 1 jKl <4 la *5L 

- 4_LJ^ tjL ^ juI' LaJL L9I3JI 4u| s^jj^ j-A ^ jjLJI ^jL u iVl 

* p J 3j-iu-ll Jalj mJl Lr^ 1 " ^ Ljr I j*La ( ^ 11 n — J^-*-ll ^ Vj L-iJU 

t LcLlJlj ^LjjJlJI <j^JI JuoT J-Lfl JjLj 4jI S^ILa JlLcs i JLi_iiJI» 

jLj * 1 j * fi ^ * (ji —j IjL-S l JL$j ~f mij t 4 ^-il l I **** 1 >- La Lc, j i n juLa 
^J| 4 I < ai ) 1 L La f * LauL£ 4 uvjLl1( J_l!j Ljvjij-M 1J ^LjuaJIj Jj w Lj g j*\ II ^Lt-ist 

^1L ^-I^L*-> cLc^-JaJ-O wLuil UjJj Lt Jj (jSLqU ^3 4—1 Lil -y " g ^^ub ^-J-!I i 3 Jluwj]I 

JuLlJ I CjLd—MU t^L>- Juv lj Ju_4 L ^ i_3 I j_uj j jA LuiLiS i^jL-iJ u. j J Lv 

L ^ "ll j Jj 3 *JI J J i Jl ^ySLt 4-Jj t LAJ (_J rt^j cu-Sj i^j^aVl ^3 Ljut lZJ JL-JfcJ 

♦ (<V1 L^-a JL3 ulSjJUj jjuj^ I ^3 3" t 4■*a LLi 1 

4jJt fi^Ln fjl |jjJ Qja LiliuLiJ 4 jIj J-»-ljJI 4 j)>j ^iJL>J| t n ^j^J_ilojL 
UI ‘Oj"* I J 1 I 4j I ^ jt / if 4j L 3 * 03 3 jJ jj 1 (j>3 JI J > ^11 

♦ <( l^jL 4 10 1 nil ^LSLwj ^jtVj 1 J 4jjl>tIjJI <?Jut l^jLiu 

^j-la ujJLil (j! y> J J—3 J 1 ^ 3 ^ "j Mil 4_jf j.-LiJ ^ ia Jl . " wlj 

,«3jlj jujjJI LT I^ =sJ ^lLukJI 5jj* 1 u {jJla 4-ij-AjiLaiL 

«<\ 1 £3 La-L^J |^J t 1 ^C-J 4 1 lo ^■^La <C . r. 1 t \ 31 

*«4-a^Li [jtiJ La 4^jJt 4 . 2^3 (jr ^ 1 J-* lIxJ-3 

^ilL) | LJ Lv S 1 Jut 3j-^r: c ^ J ^» i>LLS (J a rt 4 O 4 i j i s~\ J I 1 

tfL^SLS 4 3 j4aJ) 3 jj r^tl <4_^-L>ljJ\ 3^^All ^SJj3^ LLLu j^jLliLj 

5 ij-AJ ** 4 JlII 5jj-uaJlj CjIjJlII £y c 4_?s-iLl^J( 3 j^LJ 1 Ul C-LLlal La-La 

4j^_uv ^3 Ju 1—a jj£ I Jut (j iij 11 » uj!— cvLSL L \ Jut Juua_u I L- 43 (JL9“^ t^uL ^ 
4 Ijuj ^L-fcu ^jJI L^ S| ^jujuij^SJI^LLUI I 1 Ljj I 

p^-uj ijjJua 42 L*-^>Lj I in~;i. a < I jut ji mill JjUj Jl^j 

ft M W 

tfyJl 4 I r fi ITLj (jSJj i LjUVjJj} Jill 3juljJ( ^^-dl jjjl ^L) J 3 II JUU SjMuJI 

jf ^Lj, j jll 4-Juu -UjJI jLLVl i j f A J<s^u_aj (juaJ3_C. V 3 _l l ^ 

clLj^LJ) ^jIS Lujj ijLS 4 j jjuIl> La-c. jjij ^jlS j_3J oLu?LjjJI 

— L^ujjIjS jjl a 4 jS/ ciiljL i^LjvU-dJL LjJuJj ^iJua lit * 4jLuiL 



i kib£> 


y£. 3 Jl3-|j 4,4-ISLi J_>-l Vj} f 1 i MiVl ijjfcLi yj\ x-tjAsVI yS> — La (jj-MJ 

4_3_J^b yl \ 4_i_>-lj yj£j yl y^-4J *^Lpj 4-!ii5Li_a La *(>-=^T ylj L^JljALi.! ylSLj 

* 4-L-qJjJl cLLLiVlj 4-UjVI AsLaAI y£ LiLl^I L& jJj y!irw <j-jSLfllJ| 4 nhit^ 

>4-l tv Lj 1 aJUb ya y 3 j fi^Il (JjLj-i i4 m * a Laji^ yt ^jtfc aSi? I yj-£j yl y^LpJ JjA 
•* " ~ 6 ^ 

1 tfl t nljJ (J I jl iBjSLua ^ y^ difju LJ VI 1 r^Lj lLLLL y£Lu V yL^ yj]) <Urt q 

JL3 y tiLJy4a Q ytl 4^u „Vt y-aj i LaLj-J ( il ("1 =t_a y_aVl yj t Lx^ J < i \ i-w J 

yLi < Urt4 ^1 y^aliJl p jair yj-ag j"ij yjJjLyj-i^ yl£ I j) Lq_a py.il cyPtAjJ 

4 ri i^j La 4-iLUa ^$1^2.C. yi yj^il^J V « I j tL < u i ^Sj yj^j J-JyL L-jJ| t4j 
i4_ ; ijy_>. ojj i^ jc^paJ C-oL£ Luj i 1 iLLa 4_^ liMj y 3 y 

. t(4_LaxLa 4-jjjj 4jjJ| y fu t ySUy i4.ii.njL>- JajljjJ <, <Ldii1ya LiLL-AJ 

♦ tt?< '1 I fir, y9 CjIjJlII ^jL V LLL * 3.XUJ yj| IciJ 

** %t 

yjJl y-&> tUjL j^Ljy-ll VI yu-As t^LjeJ! yliJLtJ Vy l^JLifcjl yt JjLA Lit 

*4 «-, ^m~ Wp 

£ Juk 4 _!i£.Lj yJ xlajy-C Llj ^ * p LjJ>_j j ■ I yy lySj ^ul&LLs yC jm-JU y' 4^ j ^>. ..." 

(^gt tcLt 4JiL La y-iuLl ^1 olj fXljyJ) y LiiJ jL^ Jl3 4j 1 y ui vl tSySLoJl 

%-ii - _ _____ 

yl—ytj i£_lal^ Jaiaj ty-Ajdl ly 2y£La LilV^J-al yi^- > U> *f JU a]| yl 

♦«4 a x! 1 (3^Ub ^3 4jLd cjLujxf 1 i>>jt LjJ *3yial( dJLA 4JJ Ji_iStj V] ■ 1 jrtj V 

y£l i(^<JjJI 3 jl>j l-^l ly_Lxl V| ^jcu 3JVj Ii IjjLv J^lAJLi c^£i jlo]» 

JL3 Ljy_3j 4_jj Jy_Ul — <Ui-4 ljuily jJljj V JL^ a 4 ?, i i nj lLjJ^>- 4^gj 

L^jV t L^J 4-j ^Jjll U-iLa^LfcJI ya j<LC. yJI yL. t4 y 3 L^LsL_ 4 . 4jyJ 

U>^' yr^ U>^1 yr^ 2^' CrVJ cl> ^ n ^ 

t^L> j flllj Lit I j i>%LyJly yL m yii A ^ t ii dLuaJ I 4.3 jjy ^jiil 4 jVu ■>> L jJaJS 

\ 0,^ dLjjl t Lg '* u < jjylljjj a j ij g yfl 4-ujjIJ LIlSjJ! yji Luj^aj j_]>it^ ^J . i m A ilgA 

SJL- ySLu t Sjiy^c-a <UjjjuaJ V 4JjLia yJJ ^JilalU 4_Uj»_a 4 jjLLo ya 

L^jt CjL^oL^AI < lrn I*i i ifH . I J^JJ L_3ylL»J y I yjj y>3 Lj^C-LxS Lie L*jL ylS 4jV L fl,l 

jjju4-<s j^t y^l 41 r? ~l< .< a t-4 t^ll—>- LltL^^Lc J-aL-t-U V 

tpL^jiJI y!| 4 j.4-m.i 1 Lj La| JL^I yjL-xbLyJJ jju ^ yJLjJLj o j laa 

yJu-SJJ 1 ii L ii ) yl tSjLtl—i-uJl l^ll u-l i ii 1 yt \ £ j ic dL , i 3 .4 

^UjtLd-U yl LLLAj^I I rtK iSyJlIl 4 1 j j *yLajJ(j yLlI d^jAa Li^t^l LJ^ * 

1 ^ tC j ± jjlxI 1 y^Lj 4_iJji_a JLaj ^<J yxL_ui£" L^ajJtlx^u yt ySA-J yJI 4 A^all 3 

,«<Ln4 4 -uplILL 4-ijJoIjj 4aajL lIj!J (Jj tCjLaiSJLj 


ikfl mlfl 


JjLj iy *3 ^ L ^ ^ ^1 1 63 (Ja» ^LjL-^ • ULa 

1 1 a Ll^j \ J-^Tlxj 61 ' <gj ' r i jjSJ 1 'JJ< ' 1 l s\ r.^^6 

. ({S^IjJLj LfllL^a oLj_l^LjjJ| L^j6 5j £ _ T lIi 1 $ * ttfi\ 4 l^^-lll (J\£. ^_3 

l <>fcjT j^£ 2 u 61 < Lijl 6 -* * 4^-^ 4_^j 4<J^U 

i_}^-=^ ^3 61 6^- 4 = * Loj_ 3 J L£jJ^ 6jSj (j-u JL>J Ij 

6 jJl 1 ^j ^ ^.s *-sLl±JI Lajj i3j_x>JI 4 _jLuj LLq 6 ' VJ *|<s-L*J 1 

^wj Ki.) I 6^ 6I j^Lux^i t gj 6jj^l . *(jr^ 4_4J fJ 4 _j! 

-4—jT ji <CjljjJiJ 1 (jyjJa 6 ^ 6 L«L^ ^ J-jJ {JjjJj 4_jTj tj. lAfcJl 6 -* ^Lr-^ 

<j-a.* l“n 6? 6^f L -J—>JI 6^ 4 J Ir jLdj| 6-° ^ 

-Hi 

Laj O^jLlJl i3^-olJJLl ^Jui t_ufcLj£, ^3 4 -jJjJ^s t iiLj^ 

*«4Lm jot 

dHJjl 61 J—'aVl Lo Jfi iJlLcjj 6^ y J L"> 1 1 ^JL- tl ojlj ^ JUs 

^ ' * 

(Jjjs jLi-lVlj ^>-L>-^)?1 J-=tJ ^ILs- 1 JJ 14QJJ (J7^ J J i^aJl ^ AM (J-uLlII 
61 \ ~j-lm. n i l 6^=-> 1 h If ^ ■ i h (^jJt Jjj-LsJI J—a VI uL1jL-l^ c. I {jr ^ j6w- ,j<lj>UI 

LlI jJ_lj ^SJjl j jJaLjj 4 -jJI cJT Lw Ljj—laj 61 * 2j tS^i t \ 

*«^Li5 lILM t wij 61^^^ \^Jt — JLjJL^e"Jl ^— 1-4-^f 
: l—nJ 1 j "*■ f 11 ^J-c. 66 ^ 1 -J j I 3 jj L &,j ^>—< 1 V 1 6 >—^ JL-fl—3 11 ] i ^ y » cJ-3 

4¥ _ " ~ — _ — 

6^-^Jl 4—3 -JLjJ, i 4jjj. -i^a 11 LoLcj 6j> * “J a —>iil dx^jJl Uj j t laI jj 
- 4J ^ ^ ^ CjLu^jJ o ^1 j6 rI f h Lj La>, i _[ j iiij ^- - 1^14^11 

Cj J-jn-j JL^J *4-i^i n‘t y£> 6 ^^ j^a-lll ^ ^ ^ ^ La>. A j j Mi~i 

w -■ 

6^3 <Ll!^V 1 ol hi i “ 6 ^ 3 ^' ^4_ijjuil 

,((J-qjJI Ji4"A[ 4 LL 3 L^i 1 ^jjLl4 6^3 ^1 6^®-^^ 

4 l"r 4 Jj- 4 ^ IJ Lj-4^J«tij> i lIa n“r Aj cL_>-ju-!S df-5-LLa | |jjL3t-4 

. fX k Lj <ur. L^jV ^j^-jLi 1 I\ j 11 6_3^J I w 1^- 

4jj^_?t_^ l i>iji 6^1 5) ^iiUj.l.^lj^-A Luis 16 

33 r 13 -Silo 1 1 1 jl& j.ajj . ^ oL^Lljj Jj ^SLLuLli. 6 >* mi n 6 ^ 

j Al 1 Jl_>- lj (jjj-Ls 4_4J 66^3 61 {j + j n I jUL ^tiJJjL^ (juijJ I c_3j i n 1 j 4 

^3 t JuS r<6 Ju>^ l J -& 


jj> 6 1 Ue J-^*- 


i,^ A r . l U> j *<Lqa_H li'i ,jLjj_iJI 4_>J^_5_jJI 4.Lii_<J \ 

, [(^l-'a-^JM-l IJ lj-^6 





* ajLi u c .\ (JF ^ tjjfc Ju>.Lj 1 Ju *11 i y^ Lj c“-m *>-1 

1 lij L 4 X-J Jfc-3 ^ 4_U-iJ L_iJ V1 ^jl t II ^3 4J-11 1^1 I ^ ^ i filj 

JL» a.V I (j-kju . d_jJ _ j 1 3 V i I ^ 3 j 1 <jjA> ^j-C. 4 a I" V a jjix-J ^ ^ n 1 <j| ^SbjJ 

Cy* ijr^s L^LhKj at J) 11"i~ Lgjj ,^LpoV( 1Jui ^3 j> j <nl 4_jjju>J1 

uillj ,4_jjj^aJL L_ajJLxij i£jLJJ ixtjVl bruljLJI jjpjA*]! 

1« tn Sq i4 j n r ul3 ^jLc J I 0_9^ L>^ LajAJL^ j ( JUn^l 

Jj_3Jt ^LL_i i£3j_lll jM-C- ^yic . 4 jl>* 4-Jt-Lblj 4^bill 4 b > <a 1 g 

t^i j nil )JlJJu>- L3jjA> 3>Sb Lujj jL_>-f 4-Lc CLtJ* jj ^<iJ (Lq L Ll l m jH^jj 

- ft Cjj ( r f >jaflI 1_4? 

L-i-A (j£Uj t43jj_a ^s-L»Jl 3jt*]l ^3 ;j Lf jh t jj ^ 11 JL3 L Cjjj^s jjilajl 9 
.«^ I ' 4JLJ-L ( j_a j^ajuJ 43jjl 11 Lilt ^-3 JjA>Lj tijji ,jl 

4 k t ala jjIaLa £y» ^Jjj-taja j-<4s Lu I J^i rw 1 .oj 4 3 ^ 1 -LA <J^T» wAfi 

3 -ib-^ CT^ j-^jb Kj >1 ALo 3 ^jl (jlSL-i 4-i4 aSM bpaj 

oUj^I < j^jL_i_u! ^Ir, ^jUI L^LAjlSI ^a_> « Jlj >> lJijjsJLuj ljt JA>iJ 4j-j_*— a 
JlSJ . L^j-3 Ijjl C^S\ jJij <" < a lar. AUIi Ju_a jjSU i4_u-ca 4_±ijj^>u CjLAa^4j 

IjI^Ajj lj t 4-uLj^J All {J^xjjT <Lc.l j l^ ^ jLl j CxliJ 

^bar i Ji ^ * L^LA 3jLJr ~i r 11 a ^3 J_i5Ll!lj J-jjLliJl 

* jA-^J V ^Lj- 3 4-CLiAJt a t. f irfVi jJ-i-sa-i L^J Lrvj ^^3 1 _Ij I ^ 

55 

Aan L^ji 13^3 ^j-4 U5 1 .^jLi>s L^jI (jy^ Ij-a 

e\jJ> ^I L^la Cj 1 _t i^ lj^JI 3_j_MiL^ij ^j-i^La-a ^lc 

JmA La 4^4j :J\y^ Vj i4_>-j-ll Jlj-i Jj ^j^>Lo_ 4 tllJLiA- 4'"i ^ jlj jl Lbjt jr 

jL-DLJj ALLi ^ i j^LiLa J-tJijJ tjL>Jl 4 t j J L> 1 » |Jl& lj-1-^1 

3^ 3^-"^ 4JLJ! V * 4 k j^Ljj Ju^-1^_3 jjj r j; ^ 3jLgJJ 1 ,^C. 

♦ (( I Jl* £yA 1 LjJ-4^ 

*t(S4 <11 ninlL I JlA jJS" 43La b>SL!j <^1.541jJtt 
[£j->~ I lA- baj LLl 1,1 J->» 4 f .1 1 iiJJLl 3jkJj_>Jl ^jLlj-oJl oJl £t> La-S» 

3U 4_jJLiL 3JI : 4-jjaj a c 3-^L»_>3 1 A aj Li? La LLl Jj c4 j 3 < 1 A 3 4 *1 ■ L CjL 

ljtA ^cj-^ J^) ‘(o^-lPb U^-' t£j^ 6^ 0^*1) 

■tu 

4 i^4lc, OS^ 3^'* 43 ^) 11 t(^ La 



pV.l jCl l A. ft mla 


♦ 1 * J 4 "K 0jU*jJ I jl*J ^ LoJIaVI j<u)lx j_il I t _ r LCr Cu>J < I JU*> dJ-3 Jljj 

L^Jjj i ^j-A JuX (J ulaj> ^<4 3 3 (J * I?- 4 “t_ I 4 1 Ju [jj JJ 1 j-A < U-tf 4 (_) ii toj' 9 lj J A 

^ y fT gj 4~,'t^i jJ I Laj » : 4_dJo LJ h jjj*- *"» a Oj uo t 
.^LtaJd 1 1 jjjl>oj L-4-j—Ij^a N* Bohr jjj jly ^jI\j II ^JL*JI 

t Jjf * JkAlu jAj j{j 4 *i U j-3Ju (jl ^ J1 ^ 

4_LoT j-^>*^1-31 lV i4 j t j Jo L^jj j iH-ft j ^lll £fjLJJ ^JJ 'v jt isjJ^JLxjiIl 

m Jf | ! '|| | 

< rJ I i I ju^J 4j3tjj_tSj * Lflgja jJa^tj L7 nJl *1jj L ftj*a 

t_u*u tOljaJI jU ibisfeji JLS La IjSLaj ♦ 1_4jT tI»il-fljJ 4^n t nlill 

(ji 1 ti \ i \ £ "f f j —oj jl \ j * jlxxj ij, I jJj—S j (j-C |<U t ^ -1 jJ l 

t JL>J| 4 t nU i * L^j 4 j Jabj diL^lto ir\ a JL^xIi-^-uL VI 1 $\c, Jj.Ja 

J£ (j^LIj ‘ijj j-iJI jljl t_dJjL-Sj tilb J-aLso 4 i3 r —<L31 jljf 

c jX. ^_ > >>xjJI JjJu>o -{J-jfunil C^jji i.aj.jJLt 4 Ottl jjj< ! cJju ^hJI 

** 

J LjL*- 4 ! Ca>J IjuA i^Lui^l lj^j> i t-iI 

^Hj| ol J, j j n~Mj JL^nJI ( n~lj L 3-J y >-L3 jL_a=jj Jo rt 4j)> 

^jJl (jLA 4-jUJ-j-q 4 iLni lj Agrtj ^cj l cUi ijjj U-^Ui 

Lij^aJiit-Ij-ul ^!Lll 4jjj_uaJI olj^Vl jjf IjSj^t tdjt^ljJI C<- ^ j Jlajj 

^ihu {JT& 1 j rn^-v- Lj^LSjI t Lx>-jJj <>"< < ■ i^l CluJU^I 

jU 

Jmj IjLqj o j im \ I JL^U Cjj-us <—rt" Aj 

+ j_jL^jil Jj-lj Jj^ jl JU^C I S-iLc] ^pJjVl 5j toI cJi^jJj)) 

4-Uj>a 4-t^JL>. JL^f ij^ 3 iJ^ £)\ LLupjli^l J-oJ 

^jL-Ljq Ujb LLu-a J ^jLJI ^yJJ J-U^j L^aj idlLiK ^yjj 4j j -^ 4-gJ 

Ml 

SjujLjfcJl ^JuJI 4 Ion I JLiJ ^ 4 jil ( j r -uiSjj ^ IjLA — L7 _ji Jj i4 4j-n ^r 

j—j.^I LajI i*} r I uillj JjLuj L—4 dub ^ tj^ljJI iSj-i >1-11 

. L-IjI 4 b 4bjC, j-Lij j] 1 Mjr I ^IjU (j\ (J^by lH b i AJ 4 jN_uO 

4 ft S n lo f A I Jl-A ^JjL-UJ jJil—LjJ 

**• 

j-Sljjlu 4 _u5M—c.j jjloUl ur b- 0j_^Li JjLwi." H 4-u^j L _ r b.)> 

jjSLajJl j lo-^- ItjJB Jua Jj-i JjA » JixSl 4 VC Wi4 L^j| L~/< d ^1 t^yjb^JjJI 

Sjjbsll dtli j il o u Jl*j ^cj 4x11 ( J XJ-j-UJ I jlaill ^/| ^jjJI ^cjUJl 

- ^ *qj • jbi" mj |^Jl11 Jo tba jjJs 4jj rf a-ll dulll jlxlU <j| jjJaxJI JLxLc-I 


6 abgJ 


4j LlI I jLuJ GuLiT ^jLUJI Gj Llo-±j& jGaJ ol fJUll 

jd «UjJLj jl jSLqj L 4 J-lajJ t ^5-i^la-i.l 1 £fjLua ^ jJ* jl i 1 1" ^\) 3U5UI 

+ « Ljjji 1 rtU f 4 j$L jjj (JJj-Il j - 4 IjJJ® r 4 J joJLt 

JjJuLI CjLj H jkiLl Jl rt iLi I JjJp>- ijL^a 5jjl la 11 jj^Jo jilj 

j^-LCr j jj 1 fl 1 irtj ^pJl dll jLj_i-ijJ| ^J=l±-1 CjJlC, ! _i_$J 4_a- j Zl ij * Vila j rnjl 4 l*r t jiVI j* 

¥r 

jl Lr&> JS-ULl jl 1 <jlf, £-Uj lLUj 4djJl 

i JJLaJI {J 3 ^J jl (j-4 VuiJ ijia m jjiLv C-uL£ ti| LaJ ^ 3 t 

* l^J £] I fJI 4_OJ^ UtL 1 f 1 rtf' J^LdJ 1_}LL nil jf. i 1 J ~**-l (jl jil ^jSy^ I I j-£ jj^j 4 4* 

■ *+ - 

LU 

4_l4 ^jUj ^jJI ^cJLtJI ; JJL±JI riK m> 4 j t il>J 1 LIjL^jJ- 4 jl ^Lc JSliiJ t^j_jJ 1 j 

^<JLc. 4 j| * jji-tl j_ 6 (j_u_J 4_SjuLi jjJI ^JL*JI u 1 * 1 n t,T djLj^SLflj [jj I jj ‘ a3 

(jAjLusJtJ U-OLLfl L &J jjL_UJ iJjLSj ^ Ij-J-i^ J^-L^l p i l 4^ 1 j-0 j^SU 

^jl_MJ 4_j-i. i LmJ j] 1 r* IaI i i il IjljjiJ *■ Lfcj) f"n f 4 dll^JuIl LHi_ll_5i ^ ( ~W t LfsLaj 4— rtl*i l 

L-jj . 4 <Lj- 4J_4£. plj h -J-i!l ^-iLuO (J-4 JM^Vl ^JLxll \lXJt 

pJiJ 4_LaiU jJl U Jj-tJ ^jJ it uLi ^111 dljJL-uill jj^l>J 1 j ^UL! Ldoj ^jj^uSuJI 3 Sj 

Jt 4inwUj Lai * 4-> j lIaII Juljil l)^ * ^ 

~ * * ^ * 

^,-jJl diVl a<il (CjI Lj 4_cJ jV) [>uj (jl ^la~i 111 ?4 i4 n t i-ilAJ 1 LjJLiLu ^yjJl 

» J-ua^i ^^1x4 LyjJ jV t LaJl^Aj |jJ * ' 4jt ja- i^i ^Lil ^ JljjV 

Lua-aLc CjLj JloJ * 5 4 x ua\ ^l*Jl Jj»aJI 5^ 3 l s> » ^ 41 n gj J Jji 

jj-C, Jb_L_>. ^y3 L.a- .jJolj t4-jjj i^Tf o\ _iiij 

^JLllLj j i rnj j| plS'jJI jl S^_4 dili diis ,2Laj^til ^-4 -uSjJI 

—i—J p ( j r -d J5 —UJ-J jl VJ jSUj *i pi J MiVl jjr-IJ jJ-ujSLjlJLI jjj-LaJt jl—fl 

, <(S1 dlllai-f Lr-ui a])} M-jLs j-C L^_3t^a Uj *«L^iolj 

w I 1 * 

^—L-luJ j! Jj jj - 47 j p ^—uj {^1 4^qj Jl_ij ^<J . j^ * "t ft ^-aLi- 4 n I JL&» 

~ fi ^ J - j ' JL>. 4-lSLgJLl Gj 1 j 1 11 j V jjLStJ 
*((^3iSLiJLl LcJs Jj^>- tiijLsLfljJI j-^ 1 ?j n^j U LujlI)) 

I jj I ji-JJ 4 t^ ) 11 1_»J 1 \ ^qJ Lc. ju 11 £. jLua 4 S^_A jl b ij )> 

j-ii CjJ- i-aj j! Juj iCj{ j iXbjJij jUilt jU JJ-ri * ^jr*^d3rH^^ 

■r 

. ((4 m ^ Ltis) j_c 3jp>.Lc 1 j_a 

uS jil» 





pjy ^^vtjtjJIP) 


t lIjVI H I 4_4jI_3 Cj 


1 1<Q \ 


C; 3^ ^ | jA£ 1 ^jVl ajjjftitl] 


C^jJl ^_tii^j 1 a 11 ^ 11 j . SJ i 1 1 jM 0v *4_5jLi-aJLl t _ =r Li 

L>a ^ A 4 _j jAi jT I 4_i_ALa fj\ J_>o IJl£_A>j . <L_lILcj^-^LI r ^ai (j-A 

, 3j_a lALla ^LiJLj i jj—aJLo ^Jsljil 4_j a 1—a ‘Cfi AA 

i^U i ( < A-J L_-tJt a a t-j- ^rJl j A j (Jj. .i 'v m| L_« 1 t. t-L 1 r j 11 

^ wCjLll^L^J Ij J) \r\ 1 1,1 ^ I jJtZLjjj Lj ^gJLjlU hill jl r „^jl i^jlijJLJl 
, ^ ,il^ il^i Ij^-lA lIj ii ^ ^ Cj_iIS^ 4. i j\ Jl 9^ I 3 j £ j** ^ MiUtfl 

4j (jl t dflSLj (jJjJI ^ ^ J i-gj I ^j) jj it rt "j *-J jj j^ill r u ^ajjl)) 

l-4 y_JjJa iljJJj £-*!J ‘ ^ ^ -C-J-UI (JT^^ ^ 

J - ^l> ^ 1 I JLj3> f^J l j^jJL-d-J—C 1^ i| ^J^uJ J i dj Li ^J] I J^_L JL 4 | LTj Jjfti i LlLu ^jL 1 jl_fl 

jIA IjJjj j * *« LqJj) (j5^,S * 4—Bj[ is \It 




(_(_ 


^jJI t_ijJI * I ^15 VI <^2-^- 1^ j 5 j|CjjI jSi iI (jlAj-AiI is*tc\ i 

: L^Ijlj>.J LiJUj {jr ^^j 4ifL! i Vj j. ^ (jr ^ 4-LaIA l_ fl2j 

iJ—3J ^ 11 i ^ rt 1 1 Ju>Jl J "V 1^ r-1 J t ^)1 

tO^isjt^>>l J^ 1 -^- 1 ! L^-jT miUj jjjLkj ^Li t Vj oLo^/l <?JlA ili 

, 4_kuaJ I jc£" J-j 1^-C, 1 ^ <<&- > * Ijfj 1 Li! t IjwJ (jjAj Jj 1 

.tf^ijiJjl JjLilua i ciJJ 1-L& ^ 1^11 

(Jl \ < * 1 *" ' ^ i_j^3-^J 1 Jl 5 Ihj ,') *M-J 1—2 ^j^-Lj CX^i cJ 11 *> <3 1 J J f Cu A a^ 

(J^Sj ^j) I jL^fc (jL_Mi 4 jL^?J «S IjjLJfc—ci Li4)j>-ljjU 4 n r nl^l II IjfjL-LJ 

, « 4ji_lL>J 4BjLLa 

* ^ ^ 


^ i~ ^Ls c^j^tn < ii‘ 3 ilj t -j-tfc 4 ii i.i 1 n ] 1 _Jj 3a ^JLiJl jfcj ^jJI ^IjJI ^ j il 11 j 3jjjj 11 jjii j)^ j <,.TI (*) 
LaLua (jV iJn3jM3 JlsXjJI iJjXj jl ^jU"i i nl V Cul \j j «g Tii 11 (jn UjI^I^-lA j j i > ~ ij. i 4 “i t H lIuIj 

.[jLa^-jjII] UJ^i) 4 -* hJ J iuljLAJl <— 3_ ff . nijq 34 a L«| , j [3 ^~i t . 1 L 


(Jrvilj-aJJ 1 \ J 3 X 3 “^ * ^ r j ^ J - 41 ^ j ^ Jij^JI 3 -it Cosmos l ^jrji 3 _i 333 £lJI (**) 

j-t X_II j l A-i v V j 1 _L*_i m 1 nl nl 1 i“j>-1_J, I ol j 4 1 J_ti CjjL 5 i-Jt 

* [ IJ 11 *JLo- Ca J_ii i" i ’> ii ^ \ ..»ji I Ja j i 11 \ 1 t_ 4 j_SixJ I 3 I 3 fjc. Jj_d VI 

311- -~i j-i-tj 1 4_La , ^ ^ -L^i (_J j) ■ ** 1 1 LjJ i i <t 4 SJ 1 j/i^J-gLt T1 3 _a Logos (3-1/3_c,3_UI ^) 



.Jl 3] jL^j ^JjJI ;_j i * 4 i- ij » iji 4 ^Kt l c-9l isij tgjJi ology (gj ±111 j 3^* 1 

v [u ' jJJU (^-r^LLuJI 








( jJ- rt "ill \ J 1 'l 1 ijiCi <jL£ 

j^Lju llj^ u11jlJ 3 4 n f nln H j J^jIj^I 

j— i—SVl jfcj-L«JI <j} jl—f ii\ >1 

.SjULIj (jLajJlj (jlSJtt (JjLUiJ i jpJI ^JJj t<j.mLm| 
4Zjj_jL>o jus (3i>jc.VI LaA 11* l ^ull j 

Laj . 4 j JuAil! I 4 |1 mlflHj di Ip^lll J jJwJK. 

^.1^-iJl dJJj (jrl i n m (jt jjVl 4 _j i "< it 

P^J_ U3 <u\ L [ _a (jJLtaj 4 j I_Ji ^j_a jjIj 

Lr^ 03^ dJ Uj^fJ L^rh 1 

, 4_jLL$—^ 11 11 l _ t Jl3-cj ij-uaj-JLj J-^—^ 

(jt IJLA _ lU jJj—ajjJI —sf 1 


IjUfc (jJicJ L fM*? L SLA ijAT-il 

(jrli (jl itiiljjyJl Vj? Jjj-J jl ^J>U1 <j*a 

. \—■>■ i>>lj 4 j_a <i £ _- r ilu (jL^ Lq.,Ur <JL*JI 

fS ** ’ 

(j I i I tili-j 4 q ^ |j_q i Li. jS <v j Jl-£> uLa-SJa 

tjl_J Lyaj-Jl a i r . 4_ > 1 1 j j)laf o ~ i 

^jSl4J L4 liJt. t M>> jL>0 L_3j-^J , jJst jL_UJ5Cj1 

Ljj—lo£. 4_uLal_J I 1 * jj a"? / »<jVI 4 j 1 ix j | 

*% *■ 

ll 11 <1 a cLuLdiUl LiJVjJj-o" I ^ itjufc 

^j. tss lJ I j \ ! f i >■ *J ^ a a LoJ^La jl—liijjVI 


(jl-^ 

1 1 cL>l_3 (0 t fc- Iji t—>L~*w 1 \ 

^ j B ^ »"i»» I, I i l_ljJ I 4_Lli K 


QAiuli 


CiLiLj-f (jX, 4 4 i n^LaJI JoL_ujf IjllLsjj ^oL 4 i j 4 I1 

1 i <1 If jjfC. u-pj ^jJx t~J-£- Ltij j^[ ^ 4 ji 4j| — 1 Cj>3J^ ^ 1 iiJ V 

|j-Aj (IjlXj 4 jlr <—3^ i t ) ^jl Jj ^ 1 JlA (j_a LLm Ail j)jt-5cJ *^j-jJ| 

La 4_£ljJl 4 jvj I * 4_Jj ^i-i! La <j^JuLc (jJjiaJt u 4"r dJ <j! ^JJU 

*^zl £ _y 1 i 

Jj t^jj. ui t H jfiix. 4 ic. [ _ 7 Jj LlL i-LJij ^JjlII 

1 -LA | Jj * 1 Ay I **■ iX 1J J Juu JS* i"clt I I "V- 4—dJ^JLI (- "iK 11 k-1x j-A 

Jl- 3 4 4 ^ n ^lxH ^j_d Ujj V ^ cH LLiii_AJu *ifj 4 4 4 Mild ll ^ 1**- *? <j^£Llj 

i ^ j) j A j^JLL l_iJ j Ijj fj i riij ^ij 1 j._< 1 L>aj CJjLSLjJj :^cJ_>Jl Ijl^A <> 4 J I 

Ij.I 1 ■>» LiJaj|j ; irt_5-i^o ^3 LljJJ 1 nj £4 1 jLo] 

> 4_La Llaji4j 1 j^JtJ 1 ijlr j> j ui 11 1 (> 

titaIjMLL-ii ^Jx £j\ SjI < a 1 | j£jJj (J^ ^ 4^ * 4 ^L>J I 1 JlA 4.<i_i4 jJuij ^£1 

On 4 1 _M U 11 Vl i4;nai ^jljJjkJl — .jjiilid 1 j <\ * 43J — (<-^J l_i3-£-1 J-4- > 0 

f m j j j t, I t_Zj LLlS' ^ physis 4 .Ut l ^.jla I^jJI 4_^j jl^j,N ature 
< jr s 4_1 jL^JI Sj^-BjJI ; ; 111 j t Ijm J^j 1 (J-Al CjLI— 


J_i_a- 


. JAkJI ovj 11 K x4 i ha'' Ci-^jJ I ^3 4 ^ j <>_tjIj 4j%- jLmJI CiVjL„lil 
f.L» i ii 11 ii a ni TI u * * * IliUj t a t * — U T 

^lll 3 Lj_>J 1 jl^j-ul t n j *>j ij^aLljJl La ijJjXt-jJj iP-L^jj 

L_3jvAJ Lja_i|j 1 4_ij ~v Vt Liill a ^ Uil )4 mi A jJI I La^IjJ *l_3^LlojI tllUjl u^lha ^ 

- 3-Jj^- ^ 1 ^j_d \ L-J Wlt\ Lr a-LlaJ I ^£j 3JI ,jf 

i _ 7 ix <LlxjjJl>- JIJm^ } L*-3L 4_l^ ^JLjtJI ^jLS' ^jJI o 11 (jx <±j j^tli L_b^_i_j 

I ^alj—4 jl f U ^C j f if^LS 1 j-n 1 r ^jX t^JLiJJ j-ji ^-t-j-ila ^LxjI 

J-uoj u-3j-pjj . p. Ld_i-aj (JJ'JJ * 4 j < t>yS CjLjjj) <ia jt uj ^Ji j “ _l t»N j j^j ( _|_uL<u 

j- j-X 4-L» T^.l I j.^ 11 t4j^4 Cil 41 j 14 4 Jj_a1 4jj_*_aj i_xLua ^Jj 

L2_5Lx t 41 i_J (JlLd-i 4-i,li?~ 11 4_^J. 111^ dj^J l_3jL*_jO jw_j 4_4J v 4 _Jj 

c3>*j 

Jli—d Ln ill ^jJ . I *j-LM jjX i|j_LalLl jjX tLijL_5t_ij 4_jI Jl_JI ^3 

^_aJu ,jt ( _ T ix jJji_3 4«L?L^ii| Ju^ iiij V Luaj|j tt rtj d j f^Ul 

LLaLl ^3 3 Ju Jl ill 4 4i i ii 1 til I c_i 4-g.^ \ jJil jji-Slli 







{ jji Cj \—tllai i h ujSul t m i 03 j) ^ n ljul> Jlj i*)j l£l fT < U 2 ^ t&JJb 

3jj i^aj _ i "m ill cLi_j_ila jj*i/ l lo& (j_a Luaj-C £)t l? 1 i J Wi ‘ 4_itJjlj 

•Mr 

(jl Jl_ij Lo ^3 JjLrtj L_a^_iuj i 4 A-i. .ilflM iJT ^J ijr a <Ul^l Jj-a-C-! (_gj i^i S 

* <9^ 1f (jno t j jjJil- Li] I < <1 i 

lO 3 Li I I fl ^ I jut SliU .oL i t^o Lj^J 1 La Li j r.i Jj_o_j <^_aj ^ 1 > ]j 

L^j I dlLo OjL i>>Lj jJI fj 1 Juj . 4_ij L^-l^L! I ^jJjlJI 4_l_I_j LfcjjJ 

Tju> 5 JiLo Laju>L ^-U j j (4?Lj LLqJjHJ L^jL t_ iL^> 
ur 1 ! 3- J3—AJ>L tl *L_a_}LL £_^3J ^J-4 ^r-^-jj) g il J. t l^T\ (Ld JjJl 

. I <SLLL) 

| j flj| J - "V. (jjr-5 1 1 r M f? 1T j-LflAJ L-bj f II a i 4 f ^ j In 11 ^jic, Lai 

^-aLL f 11 ii—LlJJLl ^J] tla 2^ 1 Ju4> Jj-fJ Vj 

■— « 

5^-LaXI jj-AJ L-£3^>J i £<_jLiil Jj-a 5^-jJfc-Vl j^3 £ LJ t 2 -mXj L_3j_i_J ^jJI 

j*j£| CrL: Ljutfj <j1 *lj-SJI JlseJ LujJ t -Li (_£jjSJ1 

IjlA f.jJ.1 j jL (jjJjJb JlS ,2VLii,1 Jj_a 

4 rt j 5 'xj I J-Lj t 1 Jufe I j jLiJ^Lj ( * I jl miJ ^ — jL-oil 

< Jljj La^a i^j JI ^Jj t L^—ua Ij J 4_a IS t a ^j-IaJ l q I 

j2\ jlj^IjJI djLiJl j 1 j-Lajl-uxj LuJ ij-i-xil 4 _ljJLjJ L>-L_a jjJuj 

Ll * 11 \*\Jb l 2 Ml "i ..I..UJ 0-51 J i(^jLiJl i^£3i>- £l 2-^lj j LjIj . «j— 




j-*^J U Of a i 


^j1 Li 


^ 4_jj 1—oJ1 4_rt riOjSfl 5tJj iL_j_?I^SLlJ SjLjJjJI 

£^SJ , 4_i_3 LlI^ 4_LLlII_]J iOll^SJI ^j_a J_j_a JOLj D,N. A LjJI CjLjjj_3cjj 

l 4 2InL>JI L^jW^J hJtLjIj—SJ 1 V ill 4—4J ^ ir I tl ljufc 

, t Ju it f. IjLj Lil I j « 4_j_i LU | L^i Jl^jj 

iL-Cfc- OjJulL-S jJljJ 4jI_3 i2jj} Lo (j L—it jS n ^j_a JjVI ?.J_>J I LLS" \ a fl a 
4_}jl_i^—LU 4-)LgJ h £)1 J-J V 1 g I 4| (j j ^ *1 1 

^j_a IjlA OOJ ^ * 1 JlJJU L-4->J I jJiLL il \j ^ ,"■ 

oLL^ t La cJij ( ^ r 5 L>-Vl JAll ijr 5 LiJJij i4 n iulA ll JJjb OqLl SjJaJ 

t4_^j_jJLlj g^UoVI 3—i T.j q] l Jj . jO^-Hl I j-u^i c. mj 1 4 4<i julrtl I 

J*j i^jl j i-ii-lJI LiALr {jr £ \ $ * j a >> Oi^tj Ji I {J J) ^ ^ " i-a-«Jl 


* * 11 1 Jufc ^ ll * jt^-Llt j.u i~i [ L j j.u j <1^0 



jCOjI^SJI ft ft Ml Ifl 


<i jU> <jl i iX iVI ^jic. dJjLc diLa^ii Ll^jl ml u_3j_i_u ij. j in \\ 

L5I 5mi >1 ^_L-Lcaj <jl i Li! UL>. l.g j1c ljs ij. mUj £jf jl>V * j uo jjl i_rJ 

j^> llLIj .jS! \\ fiJLftJI £ujIj SjLj J)jL_u l-i-i nil! 11 ^ jlor 

* jJ I LljJa jjL 








I 


Jl 


-4 4 _ 


_a t 


^ (3-^' 


^-JjLxilj 3 jLLsj>J| (J-3j LfltjjJtj cLlLsIj^—S j_4_ijJt 

1 <jl j' i jjJ * Cj 1 j ila LjjJ I j 4 —<t iiilAt lj 

¥l 

l . 1 I hlj (jl JJ-4 Vjj JLflJ £jlS {j j * i-u Vl CJ Ilj Ll£3^>J 1 

Ji 

J-J 3K1 (yd tVr J V * I^jj LJjJj 4 rt j il I CLjL£ 

- <-! 3 } A A jl L^jIj ^>L>j— dj ^ 

■¥► « 

^ f il ^ I J L^ L \ i .1 'w ^ ,< .a ft 1 ^ (ri 111 i^^Ji Lj4 
tjj) fo. .-rr—kjs j i Tl ) Jls t ei ^jl_4jij .Jj-U— 4 JjlSJa 
IjJjSlj ^ tTi CjLJI (jjlLtjj 

d)L l^Ij^i_c.^I r g LaljJ o»-£. W 

^■l.m“l hij i4j 4 1 LaJ I 4-J JJ l^js J_ila_j J 

*t_iljj^/l 4 J .J iitil j) j*Cn U SjIjV 


jjCJ > “• *y I —di— jJI —g-i i n L J.I u l . —ij 1—*—La {+) 

4_J1 L^-Lt l_<a -LI . 4 _ljj, i_I1 Qj 1. j-ri ~>J i (Jj4>Tj^ VI 

jJjLa (^-j-fjKJkJl SjUwajJl [jH° jJj-uaLjJl 

d_al L 1 < 1 La SjLuj^U JL»JLl ^».»"j ,ftjjIjSJl. jjjLa 
I c 1 Mill ij&j. 1 ti 11 ^ iijj T 1 L}I 1 Djiji—La-Lja 3 j) 1 J Cj^ 0 I ji 1 ~ > i -^ 

4— a —olI Jj__ua1 C I 1 j In * j 4_> 1 n r 1 »(j ^ijj» c.^1 ill 

4 di±3e a ^*1 ^ a ^3 ^-~ J “\ t L La- jL t ^LLi i |_ T Xi3L-u ,, i r l 

j\-lA\ ^uu (j* j j U 2 > V Jbw. . oj ,ua w f a j 

, [tjiLsjfc-jJllI] ^cIjI^LII (jJaLa LSL»1 lj5 ^LLq i La-J 1 


^ , a T »y 

JL *"S^ nl [jrL f U Jj1->nil 

— a K . U l Jl i-^i 

iO LK JL djjl j^>- 

j-4 lLjuJI ^)L J_3^ 

( _ r 3 Lljk—jJJ h A 1 , •'w jJl i LaJ Jl 

Cjl—LaLujil L> 1 iiijJI ja »I I 

i'oLKJI t>_i LJ 4 jLJ V 





pjj I I 


La L£ jJ >- ^ j^C>Ti 1 t AJ( J^_ 4 jUI Lull 4 n fi 1IL jL T 1 i ^ i i n I 

^uaj , 4 _jLl^l;.I Llj^ f.Li $ a ] 1 La 2 j cjLcj »ii ^ Lol"f a i(J-LiiI 
^-tL>lj_ll (j-<^ <«(JV 11 i iiVI jjJjLj-afi (j-.* j^LL 4u1 ^ In-Lei 11 Loj^jlj ^|^ju>J| 

£_<aj S ^ JkjLa^j Jj 41^ a LgJ ( j-oJ LLaLdll Ij^a, 1 3fcg i..j jl jjJjLiu 

ijIn" i ii LtfjV 4 \^ i ii I jLt 1 11 d ■ i iU jyc. 4 11 uLujVl 4 \^ r ..S/l (_Lfh ^,-d \ i t1 Ju4> 

LUI LoT < IjJufc l_3julj _i ill i, ai I » J_ju La ^2t & Ijm ‘» ^ U^* U-J 1 ^ 

:3j^ju» (_y 4 -) I ^_y3 4_j_C. iC. (_£LJ| j-C- LL ^jLSj - Aj.'i' a a £jLj^ 4-tal mn 4-L&1 sk. 
(jLa-5 L^jJ a L^j ur i*j tCjLdSLJI L^j| . cl 14 KJJ LLLu^ c< 1 u 1 » 

•w 

<GLL£ ^jukJ t3, 1 j ^jLl-uLM Ijl^j 4 iLiii «SLgj 

« *v » 

J "w ^ L. ^ 1 1 n LuuJ jlc (j\ l_>o j jfc-iM |juA C ^ 4 jij 1 irlii]i 

Cl l-ii—-J . i j r J Li ^ ^ M <1 4 4 _ t 3 4 f t III DJJii L_xAjV jJrjjj ■ 4U Jlj V 

L_ij_>, m C-Jj -*t \ ^j| 1 <i ) V LLl 4-jj) Li 14 ^JwU ij a4JjJ^j 4_L_>-^La 

Ju V i 4_J I Ju dlsiii 4 J <:"> J a il ^J| v ^Ll 5 4_4J^3 4JliI H i n] i jLlC. ^ 4 L n t-^. Lo 

.4Hjj) V ^ Ju>a ^ic. tln^Q juSLljJI 4 .4 L.i^alj fil 4 L^ua fjuj 

•w 

^3jI_jU,( I g L J iixi f-J-aJl 4 Li-JJ fj L 4 JJ l J —tu I_4 (_T^J 

jjl LI *"«j ^ uj^> 1- K a . ^ 4^jl 1 <r> 4 Sjjtj ( j-a jjJuj 

“1 

ijjIaj-flJUl I $ 2lu SL L)'^~ *4-fl^• 4 It 4 -jj1jJI jLui-jJI 

: .P^I (*) 

William and Martha Kneale, The Development of Logic (Oxford Clarendon. 1978; 1 st ed., 
1962), 

»M^ ii>Lxj^ LjiJL^h.j^a jjjji JUi! 1 _\ ^ 

td_ii]l I ^ j 1 » U>^- 0 ^-“ 4 jL$JJ Syt Jj)-<u 4 Jl _3 La IT* (++) 

LaJj CjLiLlLfl iJ_^*-V 1 4-4^1 i A j. >■ j Jj-Al i^t g> >1.1 ii^^Jl Llc^jI CJ-i! i 4-S-ijjLJI 5j-Aa"itL^ 

4j_LJL] 1 >~"r > La LLj'-) I.Dj-4-i I ^c-jjLjJ l ijLu ij \ j M-ilJ I £-jL laH , a i v I J *" 1 --J 

^t-LLij (jlijj 4 <iK j. i i a , d-L-StajLl,I 4 n>> ii 1 ! I LiLcU jjLdJll 4 I r,n ^ 

- [lJiJJ4I] 3-4i La^" LLl^ I 

o j^-j -1 3 ^-yq-iUj (j_L_ 3 jJI j-jL_ 5 _U *^c-i j i d. aJLi 4 jLl& 1 r 1 1 c. v ^ij ,coherent j_il_aj Ll^ ^ \ ~ a. (***) 

L j_>-^_ 3 i c i j mt 1 ^ j-L. jcjj_j 1 \ \ f, Lj , i °i *_;r^ j ‘ a a i ii Lit I ^ Lj^_^=_a L^ 1L. ».-^ j, jiL& ~<—>.«i L^J 5 ^ j4— < 45d \ 

\ ^J)_gL.xi ”9i » 4 —. ^ 4_j^_L_i 4 —aj * ^ hi i 11 j -d j-uiiall , Jy J .< nj l jjLSl! jJt a ^j \ t n H /t}» 

decoherence jc^U 3 jL v.U :^ 1 L,.^ a LLi «L>La .Coherence Theory of Truth 

,i__Lj1j£J1 ji^tjuJ! o!j-pLl3 ! j->- <1 I L^-d] ‘CuLjj-j^i jjs i^jdt 

t| ^gl I jl _ij»_3t_a ^j_jq 3-4s La Llj - 1_i_lL j! _ l£ ' r L? ^^LluljJI 

{jjs j- £ ■ 1~ (Jjjjt ^-^LdS j( tj_usL>J yL i n jLj LjJj^lL 3 Jj-ij |_^jJI ^.jyL-ijl ij-fl 

, [ jLij>-_yd,t] j, i r-i i r . L-*j» i _ r st-4J <3 




lg 3Ltj«mj| jhinJI 


jj_d j-Jl mil ^3 Lic_i i \ JJt LJjJa Ll 1_3 it 11 4_ljL^a IjjJlj Lglil J 

4* " “ 

Lt 3 J^l 4 _!j_Lj pi ^ U" . n t ^(jy-us <3jJ p-I *4 1* n >Vl (j_d Jupll tjr -^Li pi UJ^ 

IjLA 

<_ r 3 lLLSjj) iJjLtl jJ i r^\ a 11 ^3 tpU ill i pi ^ la.i p— j— t-n-tl pip 

« « n 

, jjia lX I 1 rt'fr-V <_ 3 jj-uj Ld jf-jijJ ^Jj ^j 6 iCj i m \1 CTil d~i 13 *^ a 


*J **M 

JJpJ ^Lj <." 1 1 n 1 i jj-l^aJ | JfJ -_g p“ ■ ^ d ^_ :r l^l Ur I J JL>- I pi ^-C- pl^ l ^1 

4 < nrt’i lLij ^-c!" j 4 pl£ Luj cJ -^ 3 ((JJ-C. LIl ill I » \jjb ^jSi 4 jJ 

Mi Mi 

i ^yJ^—Q L j ^ L 7 ^ lJ 1 -! JJ 4 j 1 jtvJjU » 4 *\ I 4 j 1 JL_LJ_i_llJ 1 r I (^g JlJ | I pj& 

L;r i^ jClIaJI iwT ^Jj j " M ^ J->*-Jj}l 4j[j £ J-J-3 p-ujLuJl pjJlJI 

^ nil! 4_ j] J_j_ 5 1_u4k_Jj) . <jgj_Ul (jjj 4_ i jU 4_SI ijjj_ a] 4 Jji 

4 JjJUg tppjjjp^ Lr 3 J >■? jn "i ^I ^ j^Ju^JI k^jLiJI l- 3 j.i u.'j ifh) _j 

* 4 4 iSi>V^ d 4 _j 3 jjus 4 -cl <>^r p-u-i-ul i 2 / i ^ t LlILUjJ ^3 4 

Jl_*JI pj^ 3 _j_ij jjjJL-lij—c ^J_d luL-^lj jJL-ij ^j) I i MJ d t ^jl -5 

JlS 1^1 j<Jju jl 1 / <1 j j Un Ul Ljljj ^3 ^rSJ? j 

Jf a L^ t!ijj ,<> t A jJl ^j_d |jL sk 3 dUlLol JLSj 4 j| j! 

is*) I t?jij) i^> >- j^jLj^J ^l-cjul,! i^LLJl <yjj t f^i •>■ !^)-d < i l i til tiJJjL^ i«Ll 

J ji- jjji,«J 1 (jL^ . L ~ Vl j> 111 1_$J <—JI > Ja iJ jjpjJ| 4 jl n 111 4_^AjJ| 

J^V-l7j ^J| ^jl i?lJ) i ;i V 4j I Ul i fijj L j ii->y 1 CilSLLd uLljJ-C 1 1 J 4 

. <?l JlC Ld ^j_d o r U jJs 1 4 _oj_ 5 ^>J| (JlSLiT ^j_d 

.joJLiJl joSl>u jljucVt jjj (JLs + 4 -^jLs oli LiJ j j—u 4 ± j < U 11 4 -HjJj 

£)| ^ 1 tl i X r 4 : 4-Laj— loJ 4j _^ lr, 1_«5 -jL3 ^1j 7 9^1 ljU4 q 1 jj 


01—a 1 mil tjTj jLjJ^l J> ^ j \ Jjj-L^jjl (jl^-JU ^j-ic lU “i >7 SjLj_J_dJ| CjL-U_ 0_djLi 

1 d Cut j t i>Lh-j>J I jl lIj LljMA] I j? lZjLu! oMl '- t h ) fli" (_^xl I 4 j t? j f njJLl 

^ J^-C. ^—f —* “ ^ 1 ^ ^ J (_r*^ \ ^ ) Jj 4 J * n r 11 j, Uj } Lj — (j^/t 1 <1 t uJ 

Ml -*B| 

* 

4_t3ljJ| /j_d jg-dJ <jT L-/-L^d n~ ■■ fil jp J-dj_ 4 j| i jLv ^ 1 LT i^. . 


jUI fJL^J! (jrL&J ol JP-P-I i ^jrLc. L-l-uj'j? I 


<=LdJjJLil JJLgJl ^,3 4jii >J1 L_Lji. 4 _a (*) 




(0lvIc}£JI iJunH 


L=r J-^ vLjj.-ii.Jl ^-cLj^j I oj i" c I U Ijl^ — oJuC f- i j r Cu 3 ^ }) 31 

IJlA <jLS iO L-i-tjaljjJ I jj( 3 - £l (_£T j a J_j_£ J-9 3 ^—^ Ol 

Jj V 1 | 3 SJ £ [.I f dLyjfrJ JlJ^ Ld L-JLnrr Vi ^J^acJ 4 jT VI iOjlL VL*_<a jy]j. a~A\ 

„ L^-i 1 I II J \ Lj I i it 3 Li C_9 1 ^ I 3 - * 1 

3^-* flh 41 £yi JlJi 1 t H jJ dalj rt i u LT ic. I 3i 

»ila jtL-C.Vl 1 ^ jLSLsLi ■ " A ^ l—>« 3jLc, h ,rn \K 11 yj , r^ fI 1 Jufc 

^_9 L1lLjjq-j _ ^JL-4-fl3Lj i^yzxJ 3 nr LusjIj - cL)jLH-J-9 4 j^5_lC. 3^ i£_9ljJl_J 

t flj Ij_9j^_£. ^-4^1 JJjv^Jl J—=fcj £jr J_jVl S^iaiJl ^ U.9 

~*~ T 3 ^ I 3^ * 4-Lj_ i—d CJ V Ld>- ^9 4_9 j 1^-9 ! (jl ijj m xj 

4 j 4 a I j^J ojj^j La 3 ^ ijLSliaVl ^jLi 3 j "iC ojl%j L«-£ 3^j <= L*Lcj 

, 4-LS2. 33^3S-JJ lulls' 3l^3 

3^ 5j jfl ni JI Cjj^- 31 IJa 4 _LAj-_xji C-91 mi “Cl j^jIjU^jI 3j^_?Lk O J Lf 
3ti*jjJU i_ *lr 1 Vj <IjlA IjU 4 t S ^iltj Jl_>3 V . 4_j j1JJI ^jl 4JI tijJill 
4 ^jUJI 33 -*-^ ^9-y 3^-^ (_y-Lc. j<i-ooLiju Ij^o 131 jlj V 3 3-^-^ 

t3jjij_cl r 1 9 *> 3jLu*-i 31 i ^ 3 \ \ j iJ^jJd 3 ! 4 l^i 3 jljX \ 

^ 1 *^ \ j 33^3j i m f mi J tCy^y I^ £y t-^I 3 X. ^3-0-3LLa a l-a^- i_4 3 ^-3 L^_»i_3 

3jv-i ^ 3r> 3 9 ^ Lx .1J Jutil— lIj ijv-i^-J-lJ I ^9 .1)1 ^■ 1 3 j 

C-i-vu-jJj 4^ j ii > 4—Li^ut ( ^3 A 3^ QJ la^JI 4^^^ 

^jL-iJI ill 3^-*-°^ 33-C.J Luaj| c3L^ L^j? J—u i^jLua >-^3_U 4- 7- J 2 } 

J I (^1 (■ C( V ,n _i JL-I-Ij J I J A-ThJ I 4 J <1 I g\ l_43 £ I ^ 9 LuiJ (_4j> > £l TI 

j—>J I -i I n \ c V 1 3 ^ ^J ^ t ii ^ I y i ii 3 ^ ^ > 31 V j 3 ^- 4 ^ V 4 _i V _ S 1 jui 3 L^ 

. 4_a- (rr i ^ 11 JjIj^iVI 3 I 

k L_jl_Jt-C.VI CjLjT u r, i if 1 l_Ls 3 •**' "*' 1 Jj>.j 3jj .i^ 3^ J3 4-La-3_iJI j>JJ b 
14—1^ im 11 i j r Mj$K —JI Ji J—3L3 .4 t £i| ^"1 iv^olu JfT 4JLc, 3 - 6 —^° 3 ^J 

LLi 4 ! jV3 31 f j L^r. fl ^ - 3-^1 l^i^a 3 ^ 3_^" edJi 3 -*^ 4JI i * -L 3 Vj 

4j| < M 3la Jlj^V Cj*2JL3 4_j_l12_c. t u-mj 3 j A 1 ^ Vl d\ n t*i i^1 i Ll3L 

cLjvjJI IJ -6 ijr 9 3 j f LiS \j~-ljS „ LJLLaj| t-Jj-J-^ 3 -fl CiT < j r -Jjj_3j 3ii= 

3-JL9 3 il i~t th V<^ i I ^UJ i4_jjj-jv 4-C.L9J31 3 ^ LgJ L > 3 J ^ t 'I 3 M 3j^ 3I 
^1^. S3_>JI 4 * 44 JtroiLLa ^-L>- 3_4 4_I Lj 3Lcjj J! ^ 4—4 J 



....IK) J ^UVnl l 


C)\ iSLjJl j inJ 'i? L ^3 j-jiiSJl 

^ La- i ,uV *1 < 4 j*~ j i c^ H jIJl-C.^/1 <J 1 ^ J V 4j 1 (__£ J i^-ujl <0 ^aj^J 

Siililill I (Jjla JjdaJ (jl Lull Sj^iUuJlj 

£>L£ 3 J 1 a ^ <LS-Jj-Ls ^ a 4 lib ,^}i ^-j ' ^ (jL£ 4 jI Ljj 

jL 3jJ,l ^fa*°> *jl jjj^>- >L l-^Lls ^3 j j ^ 

>jnv jJI j u j V 4 n jn~>. £»L m V JjiaJl gjL_j ^u 1 njj <j| ^3 ^jLujJ Ajj f*’^^ 

(ji LcL t5j> A$ O-mL uuVL^Jo^^I <jl J—u 1 4 ~qe^ oLjj^->. LuJ 

A t\ i ii^ J^-aL V * S-swjjL>- 1 ^ L £>jjl_jIj Uj, 1 gtiL a- j^l 

<L»_>JI ^j-3 Jis 1 . *' k» ~j IJ-4 luLuIj « T » *L*j^_<s (j> tse-j^a- ift!) ^ JJLail 

yj-* (j'j ‘Cr^jj J ^O* 1 J-* Cr^jj yj- 6 <l4 U^t 3 U- 4 4?^ * 5 jrtLa -Hl 

gJ^fL-t -A S“ j — 3-4 ^3 Lu) J ^vSLj 4j| LUj *<_£j^ j jJS> 

* L 2ju3 IJ JlC, JbVI Lt L^- L^frla I JlL j ^ i ua-j U7 1>- (L i nL JJUtil LlA^L^) 

(j " ^v 4jfc-^>Jl Ij-iLS fi >Lt U3^f ia jJI <_>.J Lr^J 

{j^lj-o^l (j? Ci 1 ~jj t_Llj_jJ (jl iSjfc^LU) 4 jt Jill ^yJJ 

Luj ^ 1 -S^-irfc ts> 4 a t-u-^ J_i_oL>. <c Y» Ji. I til (_j jJjJI 

* j^ia^Lu L7“l 


(_mj 


L^ 4 ‘f ) 4 A J-^J vlp^' 6>^4J Jl Vi’ ] ol j^Jal 

. ^Ju^LJtT^J \^ ^a£JLi Lj^Jtlba t 4_ijl_ti \ £i<\ i~n ^ ^l! I 4 j JtjfcJ 4^. Lis VI 

ud^vL^j ^ th n"i 3 JIj_*JI ol l -r J ^j^^ oJj ipjJiljJtU LSJsjj 

u^j^A 4j lj_SJl ^ jjl ^<ui /11 jdJl (jOijL^Vl JxJ ^>Sj . 4 ~f 1 j n r ji 

(ju^j J-*J ^ SjL>Jl 4->l t Mill uj^SJLj 1 cdLij^fi 

jjVt Jiajj 1 J-£fc ijr l^ (J-SjJI JJ-AJ LjIjI 

- 1 *i?J d-ij^cAi^3 Ji-x5)j t 'i?j {g y a 

(XUj ^^3 t—g J) I t A i4J V ^Ll it a l LSj^Ij ^U_3i ul-3j 

g Ji-414 1 4—a |j <^-J~[j , \ j n-11 g SjljVLi l£Jj) j "kX I t^j-AjJl 

jJj jlSJ v 3 >j 1 ^ *u I 1 V j»~f i aj^? 1 jjX- 4 n J n I 

’ fsJ La i((J_iJ La Jl .7- ~ -a ^|j_jt_Iu 1 4—a -j jiLa ^ la r U 

4 ^ Hippasos of Metapontum lj_^ ’il) Cjy ^' >--rL ^ (*) 

J " ^ 
,j1 tf j^CJW Lrijj i^. . .1 p j «J*4JL L-4 tf j J "U t ^t-3>* ^j-Uj ^Jj) j Lp* ^ jjij 

, [i_Jil|JL!] 1^ t n JJ j«uLa1Vj (jjjLpJl ^Jjpj ^ U jM-j ij^-i. Tufl jpC- ja.La! L-rfili^ (ji 4.1 * ^ Lj (J5i ,^«Oj-cj 






tCiLi CAjJj I L^J IJ 4-^SbJJl * tli 1 4 LljJ \ 4-L 1 1 t J | Ju3 ^ jLgte-jJL I 

3 ] Ls Jtl* fjrLz. 1-4 * 1 ^ L& Li- ) (J Lj-XJ 1 C. 3j. iS*\l 3 A JLlJ L 4 J V 

0-51—S v i In 3 (J_3 * T \ {_y£- L^jl—tjj (jj I C 3jjL_3 (~4 ~ L> £ La J< mi 

3j — 1 ^_uj—uj_j 4 4j i-lij_LI 3(jVl 0Ju4> J € "" U* tjr ic 3 l-lj> i LgJI 

. (jJ \ 1 y- C jj-iu L^a JlJ'" 1 ilj 

</i£f j H$ 

Vjl J> 1 Ml) £)t (jjJ ^j ->3 4_^jJU S-ijJaJ (_>ui_a^Lj (jl LaLoJ J _i Ja "1 miXI 

C->jJL>d ^jLv i 1 I n tn f 4 0 jL_l_j-d 1 L-bjJUJ ^J_ 4 ^ ^_U_J 

i'* t m j! 4 ^5-LaJ-i.l jj | ^ 1 ^ , 3 JuJl_£. 4 j 3 L ^ L£jL_4 ^ 1 C. 4 j1j^L^_4 

J 3 i*ii £ JlJi} * Li_ij l tni- ^LlLdLL I ^ 4 JlB ^iJi ,_Lilij_SJ| ,j.n*JJ i4 j 3 fcjjj 

3jjl rt flj —jjI jJ)> 3 jj 1 ——4 ^Js —tL lxz> —a 4j I j J —A 

jj^ cLUJ)L LgJJ L_bJ 1 <dj 4 JjL^ 4 j 1J O-U1 1 1 1 k *%■ 1 «Lin 1 alJi^lmI 1)) 

3 JoJL_kl L^ <a t u j ^_4_u3 ijr^ ^ 1 4 l^i I I ^y~\ t ) ^>Jo 

S 4^_*_i jjl LlI < S1 /(j 1 1 I jJb La : I Ju4 Lj. i^r ^JjtJ I 

La 1 ^j-a 4 3 j 3 >■ t-Ls t j m 1 11 1 ^_Li 3j jj_311 < 3 i*Cj <L*j iL> La 

Sc—) 1 gKlI jj-Jj-La jj-C. 4_fljj_ij (^SLcj ^Jl !\ Ai'I Laj ~H 4- t j ita 

“ H 

^Ll *L^LaLLj ^jJ LxK 1 11 ajuk ^ j Sj I <JjL>- 

4j ^v- LlI I 4_LJtJj Lj L^i <i j ^ doal jLa i L^_! 4 n j ^ jJ I SJVjJl 

j_A_^ 11 ^ j 2 i *C ^Jb] 4_L_ojVI ^Ju4> 4_j_5 ^Jl !1 ^ 1 j mi tl tjl J_l>i_j 

* ^ VI 4-aC, JlI r £i*i £j\ i <ij ^jJI 

Ideas Jill LI j ^ I Form jj— uaJI ljjJ^'LsI ^ 3j 

4JiJjJnJ J^L> £«4 jjj^ a ^ 1 1 ■) iSj^Lji,! 4jljjLt-fl [^J^l -L> ^ ^ 

( 2 >j^ 3 jj) inII Sj^Ldj iLi^ji ’^ 45 ^ 4-jjj-c.Lf j^ 4 ) L-j-uri^C.~fI 1 ^'sc 

A-A "j-oj ^3JI “ ^jjla^Lj^l 4 L 3jl_Ll_i-ul (j-a VJjj f4l*i a! f,Lae_ilVl jj/Io 

v» 

4 _$jJ| tOjLSLj i j-a 3ij_i,La 4_lZJa1 ^jiifcJL_aj <_bj / .< — L^JIj U L^jLaj lj* j~<*\ 

j-J-C- ,jl^ I jsj (jr-^ 1 I *i l*i A I a ’ft >■» - Ju J A JI ^-tlajJI 4 Ij jJn 3 ) g"n 

13 C. VJ tSJ^V I (2)1 £^5 LoJ V^ ijjodLaLlI i’ l l I I |juA <_L_i 3 q] <j$UX\ 

jl t4 )i t 4 4 t j iL> *u \jJb |JS 2)-^ ^JnCjJI 4^-Lc 4j»L-2 djol V 4-j|j 




jmliSJI (jjhiaJI 


‘ ~ ■ UX J-lj Ji LiT I J 3 1 "V \ |<Jj iijjLjJj 4juli £ JiolJ 1 IjL^J 3 J 3 Li_a1—4 

\jjt (jl jjljjj iJLSLiiiS/l ^yz ^J^lrn t _ 7 _Lij3 cr^ 1 * o W| * * 

S ^ <( uMli I I J^J 4Jjjl> 3 ^taj| ('i fn jl \r\"i <.ij 

i I j ij c 111 -i~< ij, uj-t iOjlSjji 4 3 is >j ijliil ^jJ 

<La- i ii \ jjj-l! 4 * La-3 ^-Ll. l . 4 _j_!J j j <~Ii \ ,jl ^^Lcj 1 jj-A 

jjVtj . 4_J 1 j (j—* 4 I5UI1 (JlSk AVt J-S" 4 j a[_>3 “ JlJjII (j-uJj tthJjJLl (j-« 

^Mjl 1—4 ^ i“u qjj {JLj— 4 ^^2 i n'lna ; ; 1 mm *)S 

U V*r *« 

jj jL ifc J ^ i^jLSL^iVt (j-d 4-X.J A t _ 3 _L&jJ] Jj-4-J-M <^JL*J| I Jtifc 

(j-a LpJ 3JLi. (jjSo <jt t4 ill fl 3jX^ ^jjSLj L^ 

jiaVi fj -Ji S < * H >■ 4 1 <1 j£ 4 4_Jj_3 ijLiLfl ^1 4 Ct 3jj_ua )) Jlili (j[ * Jliil 

-3j i_3j i u . JjljLjJl 2y^>J ^MjJLill 1 a <t Cj1_L_C 4_1jJ_<i LujJI 


a 


H-L-L 


^jJl 4ill Jj 3~ Jl£jjj 3j 3 till ^ 0 ->JU SjjLsc-^i ( j-4 (jrGj^JLfl 

*(jlij| I 4 ^ 4 ij-j_j_2JI jjAili j-A 4>Jl ^IjLo» ;4J SJijJlC, CjLj_L>ij 4 jlr Jj t 1^> n 

JjljJI \ i^-aj S^SLaJI (jjL-t^ajj * 1 o ^ 1a (jL-3 LoIjiUoj 

Ljy Jb 5jj-L- fl yjj. 1 . 0 H cr^-j *1J I f^ ftlt\ I|j 

^1 f ri^vVlji £-a uLsLujI L^3l j (j£- 4 3 u£i L^jSf 

+ «5JlC. L^LSj (JfT JJLU j^-uaJI 

i Lgi>- jj i^ill 4_}j. (jP-II 41*C fw l,I 4»j il^s ^laJI 

5) : 1 44 j~K La^jJ 1 L^3jJaj 4 _iJJ 4 j3 i1 3jJL) 1 j> j mi 3" ilSLi-^ 

L^-xlc ^ • la 1 1 I 3 Ji 1 1 “ 11 ^^j-4 JiJ 5jj>3 La Bj^u^ ^j2zj2j3-> LiuO£.| 

t S' 

4 i 111 fji^S i J_3_aJl 4-Ia m.Jj^ 4.3-L 3_>JI M j j ■ ■■ Jjo * «4 r ri 3*i 

(JSJ 4_J j22 a p rt j n >» Jci_>--^J x ^i t>~f“i jjylLl 1 tjijfr 3j.— lIjI i >a ji j nil 

• Llj jJ 1 <*7)7 

i L^j fdLc, ^-3 ^<vj3~i L^j] LtJI \iut> jj) Ct mijI 

1 -teTJl ^aJLlJI \ Jufc 4 j 4 < nj j a mi II < j^a 

tjljjL^- J^Liil JlLg ^jj^ U - 3 -6 j r.ij J . HI i,\ \ U 3jjK f uT ^yJI 

fJLc j 3_>JI ^JLiJI i^t ^ilj-ll (oJLJI Ld . ur L^j^\ LULt ^ 

LlJjJcIu ti—djIiSJI jjall ^cJLcL 1 L 3^^UI ^jL>- ^jjISLII jjcJLftJ 1 l { j r uj2- jUI 

% [u_aJJJ.l] A i .1 aL>J1 » ■ U U 4a iiilr.11 ^2 (*) 



(GuJlgSJI ftAiulfl 


U it Mill * t O 11 La f j—l il lIjL Ij) I J L^r i a \ 4 ^Jji-jJl 4 1 A 

L^JJJ 3 l 3 cJu& V]_ L)JlJ^ ^ i<—3-^SUl jIjlj>- ^L, 1 g I \\ L i 

^ J i iij ^jJl ijliil djJ-LJlj I 1 3^3 ^£L ^*-4 ui 1 uM 

SjjLiil ui .djjLaill L^LUoj Sj j 4~i 1,| 1 & \l\ a 3jj I^H j-ijaj ^y3 

L_j_Ii_^VI 4 _ J Js lZjjISLjJ 4_J-i! jLill ^jJ| ijJij 4 lA^—jJI (jjj i J J*N 3 " J1 

uLUj jj> -uaJI Ji^nVi d' <* * 4-1^1^ jj-i-a (j-^r ji-D 11«Vl 

*(tjA-VIy ft4 jj! jJI flj «jjji-jJI)j ( j_4 oLUSL \^1 cl j.j **~ -H (^SLcj 

Ijl^—« JJ tMl JjL*J L-S^-u LjpT VI i J-J-ll 4jjJii_> j) t^-1 aj l ^raj>.L^J t—£ $_< n 

^1 /_^ 4_3jLjJ 1 4_uaJbV I JilVl l_5^juj . ^~i <7< JISLjj I ljtj£ij 

. ^3 j-L>J, I jqJL*JI i j^a 4.J.3.J 3 >■ jjjl i/^( ^_A ^-L) ij^-9 L^l 




■ 4. u l31jJ 1 £>£• ^3-iiiLa.il IJl_lU 4j^) r^> A 4_ljj-L»M-BVI ^JjfcLiJU JJaj [_2j_<_ijj 
J_yj| Cj( oK!l J> \ mi") 4J 1 t jTj Ll 1 IF^JI J^} f i Tl ^Lii 

I Jufc ■ ■' T -i jjvj ^.Aj t l^J I La j_j ^“1 ^ " j I jj—uaJI 

LiLjv I jut Lj- c, 4 _ y 3 j-^>o ui Li t tl LLuj 1^_5c_j 4_£jji (j;jJi j_^ljJI 

^LjQja> L^j JuLLj ^I i((4 J ^Lpt 4 J-1 41 jJ 1 ij _j uu L* £ _ ;r 3 L^ III .11 dj^K i 11 

L^J 4-j-ussL^JI ^ mi uI — OjLSL-i Jj_d — ujJ. 3"i.i_i iXLjJi J> J i r, 

,^-iUi ^JLl] 1 < iJiifcj 4_iiLj-j ^j.4 f jj" m a Jjjxj 




I U 1 






ijVj i III "j 11 Llilj LkjLrv Jjiij u! ^UJl C^SjJl 
( j-«j jcJx. ^ u^s j) it 1 j^Jj 11j tuj^^L-^i UjliT 

, 4j 4_u£>L>Jl A-c.lj-lI1 ju_c- ,ij JIJmV u 1 ^ I til dJJi L;r -3 

U—L^l L-L^Ju& uj jj-LaJ-Ll j J—o i ->o l_Si t 11 ^wijJ 

i _ ;r iSLi j jL^t-1 id_or j T in L>J jSJu < ^-ln-~U u I ^I f j 1 t IjJ 

v LLaiJl Uj*^ 

v UJ J^Lll I u^_iii^c_* urtiLt/a ^ julA a J a j u^ Ju^o 

L« Ijh-jLl^ j-Aj Vi JL-v11 L-fl11 tjj LaJLu *cj 1 j i>*LjJ' ^-a 1—uij -^ 1 
3L_^J| Cj luj) f CjI _4_lii ^-j_3c_Lt^J1 JL^ * ~ itiVl ^Jj - 4 r V_i_I L ^ ^ t^i is\} 





i ml 1^ 1 1 ft J | 


tJjVl JL>JU ^ i La a 11 J& jj t U ^-3-jLIj LoJiljt ,4_j_4aj_Jt 

1—3J-JdJ J i\ 5J-S ^ liT. [_3 L£ l_A A 1| n Hj i 4-ljJ) t^i > 4 " t J J U 

5 s 

tCI jLj_usLjjJL j 4 rtj <> * 11 4.~_3^3 «LuaJL>J| Ij^-j_>- 1 Jj IrO 11 

4 j "vLLS 1 * ^lLaJ l ^j-uaJ 1 ^-Ll Lq Julj JLjtJ 1 Jl-A <jL^ ul_$ 

{j£- — 4jJLjlJ1 f. I j iliVlj daLc -K JI JL-^t_<a — ^LKI JL>JLl <■ a£Li (_jJ 

(Jo a} J \n * 1 L> 4J_ul_>- tj ^1 V ^ <j-3 ^>J I JuJ JuJ L> 3^_5*JlIL51 

jLs * \ I J-^jU i—J^Ua ill \ JuA i^LijiiS/Lj 4_3 jjlU I irani j l CjL«jJ5L1| 

. 4j 1J ^ j 7i Ij (^i^. Vj | 

(j j3j_3 j. i c. jjLlJ (<_> ^ L-^j-^g—Lola-Ls 4 j 1 5j\ i^» ~»J( £>x, LiJ jj 

Lq_Aj *{j 1 *r l~ a (j Lj—l-uj Jl> 3 a, 1 g t ni a Cu^_lu f Jl 3 o ^SjUJ-C. 

^JjV 1 4j_ojJlX( J i jAJ 4 - I ,(jL11jL^La L—lIc.V1 

«•* “ 

. c j ijj^-S' ^j_^4 a liLut 4_u joa £j7 J| 4 j i f.J 14jj 1 t j I, I <L_i_uij JlI 1 

(j-uj^-ii^t 4 _L-j tUlV > *^1 L7 -Ll (juj■ l j Ul j-A 1 ^ i n «(jLS' 

^Lslj>. i^LljQ (^j^l. Jl jJ Ls j Llj_>. Lua ISi * 4jj JuS> 1 4-tjjj Juo ^ mi \ 1 

4jj 1 i j j \ 4—^jj JlX t (j-Cj) , ■ \ uaj Lj ^j-C. j J i I V1 L l—J 7) lit LjlJj j j 


1 ■ 1 J> J i 4-i 4 I J 1 4 _^jj J_c L-i^i jj L_3jA-tj LajjJlJ 

^j t im± j£ Jl ^ Cl L>^J) 1 <1l= T'3 LjA^- J tri 1 tjla-lil Oj J tj 

X+uj^-a iijjS-M 1 (j;j j<tl jjlII Ut *(^3 Y* o - YA\ ) Chrysippus 

* lB YY Y — YAl) J) U r /f j ( 1^-Ljj-Ljtj | Jl a3 (J^jL yj | 

(J^jLa 4J-U JjI a 1JIj Lj^t\ "t 4^-j! JJ_jk_j lJjJIj i_ 

LUlt 4 -jllxl iTL? .t-^UaXl 4_^jL>. ^3 j. j i ^ J^h. ^Jl L_Jjwi3 1 ~' (jO-ujjJlXI 

J^-3 J^jJa £yC. I JuA Jt ai l_3^uj^ 4 (Xl^Jlxull 1 4 ^ ^L*j j-h! 4JjtJ 

<>Ju!b (j| iJJLaj — l_^5_ii_Laj 1 J r^i I JjJu>iJ (j-C iLufc i > ^jJI 4jJ_=hJ,| jlSlaVl 

• *-Ll 4_ua j )-kl ijjLoil 

J-A (jyj i j ^31 ^j_C. ^ j^Ld "t 11 j> j "r £. I j U i nj I 1 4 j > l_3jj _i_L | 

^jJI JLU! LlJI J-t-su —ill j i r.j T{ jU Ul I J^ jSLII *vJt| 

f 1- J* I I J ^ | J SJ ! 4 , (j-uUJt J^W 3 I J->- ^jJL-43 JLj- 4 Luajl J-Aj t4_4 Jlir "Ly.nl 

^jjl ^a1 <W.aV 1 tiJJj J^ J-a-1 * II a ^ ^jjjLl-SJI oM 

j| f. 

, Jj^Ja J_Lo Jl3j i4JLat^a ^Jje-4 jU r^ll ^jJ_J 4jV 14_j 



inlul^J| 6>n mi Ib 


* IAj J_>- Jf\ (jLS UjJL5 oLj-l^Lij <_jLj_£ (_gf lX->o (ji i f* i^aJ l (j^Qj 

.(J-iLaII IaIS-A Vila 

1 ^>-1 U-tjL^ J) t~> 4J/J J j! 4j-» A I 4 j| 

** ■- 

—Jot 4 -j VL 4 J i t ft 11)) <(c,jl_£ Jolj n 1 u» Jj_j-j9 <j-4 Cj L^ l 1 4_l^1jJ £jr B 

LI id 5 t _ T jfc (J-> 1 4Lij uu *vl ^ "w. l~ i .nil L^I j L i^ 1 J^jv^L 
41 aj>J I i ^ jl a . 1 5 1 4 4x. Lu-o ^j_£i ^ jJa-iJ l 4_f_tj_fij ^J.*.! L < tVr ^ 1 ^ T 

4 t 4 V Lc 1 n» ; 4 _j_Lxj Lo ^j-UL 't *1 (t^jLs Jo I j. a j-u )) 

l2j_iL^ 5Jl_>-1j 4—<L£" L^j J—^3-^ V 4 -Lq ^ cj-^3 (( ^ ^ Cj .* J ~ J 'j 

i4_iHl ^jX- J- UO_ 0 _f-O Jw iC JJl- 1 J Jj t"» J I ^jl J lo f n J ( g. 1 M < nlj) 4-^. 1 j j ^ H 

j^gj) "<-f u q i^LJllUc—^ Vi ^ ^ ^Lll ~f i n ^-3 £_2j 4 _j 1 Vj 

, 1 ni tV> 1 <y 1 j n 11 4. j <i 11 1 ^ I jjj Lte-4 ^^^£1 

i 1 d-Jajl a j 11 ■ 11 J3~* 4*111 lLi jLSte^JJ 1 o jI -2 ^ j n H 1 

^Jo-lX I Joj^Jjj 1 fi L_4 Ij)—j~i i 4_J_L£XxJ 1 (j-X. jj>-* 4J 4_lxu-"^J 1 Jj—dJ 

ijj, ^ 1 * o t—LJ T LgJ ,jjSL oUKil ijJjvl . Jj ^1 n 11 Ijl-A <-liLj^fc 1^0 

jjjJc. Lt-i-Ll^ V Jo1j^L^)> ^j] y_iLa Jj-Sj xUVjj 4 JV 3 lJjJIj 

U^ J - L - L (j r^l V f" . 4jjLd_^ ijV t4—j-tla— a l f 14 Llj f ^yJoVl 
» ^ % *■ 

1 ^0 I 4 Lo JLS ^ 1-1 / II 1 J}jL_jJ1 LI 1^1 nil jjl *3 JljJlCt 4 jj- 4 j 

^J* 4lJ i rt j*C *3 Jlj J^w O^LiSLiiJ ijl-V j 1 4 1 ^ rj i JojjkJ J l" JjLflJ jl (jjlj-i 4 L*->Q 

V Ti Jl_B LL nil (J l !-*■ ji I ^yu A i 14 J) Xl 1 1 I Jojv^Lj S|j^ ^jJaill 

4_u-J_ a 1 4 ^1 Jla .Ail V 4 ill Jj ^jVl tJrt "f ll V ^ j i^ 

(((jL^ Jal^ rt f f<» Jliil Jj I 4 n (_ T JX' <4-jJL-4_u — 1 ^ la ^j, iXjJl (jjJx — 
t4J^Lc,jj ^JL-UOJI i—^1 l^l fjWil\ J. if^ ZV-U * <( LjJ 1-3 (Ijl lLIj. ^ ^ jj))J 

^LJ-Lua ^ m ^nj lluJI ( j-aisji tj* 4 j l^ 

tjr ic 1 jlj& * LiLS jl LSjLt-o u^UaJI j- ur ^ (jj-^ jLs Lc 3ljLf_JJ 

4 j n 11 :j_Lj_ 4 -LI 1 In i 1 ijJ 1 ^(jjjl-5 (J ^ ^ tjJaj-uj.V L^j jJ SjL^LS 

f J lJ L 1 cfJU J J IJjj V i I Jlj£ 1_La^j ~r*-j . 4jil^ ^ 1 4-9 JI j o LaJ (ji^J l JuV 

IjlJI ljufc j*^j Lj V 4 J tl^aV ill Jl Vn ^ Ljr ^u (_g l ^ L} rt 11 4jjljL1 

£ 

- 4-i>- 4 jlr y h rrj L<jJ 

1 I ] | 4jLu I !» Ij 4 ^\j t~i f U 4>^_2J ’ ti~t 1 Ij (*) 





l jij_ w LL5JI ighluJ I 


4 \ 1SU( LI inrt tf iSCLj JL>* 1J I J) L ' * J f ^s t1a\ Lbj ]j 

j. t A ^j-uLJI n)j LI—L>I alt (JSL9 (Jr^ (jt * u-lj 

( 3 -La-i-Ll JLjSj ^ $ ~f r 44 j 1 — q < g m j I I ^ Jfr -1 

p JujJ I Lt -L- i (jft K mjJ I Jl^ (Jja (JSJ 4 L-l^ Li- I jj Ctj J_>J 1 

4_uia-2J1 ijj£ (< JL>-jj»j t 4 jKJI 4 j ia-SJI jl) ^J. 4 1 f ,. li b)) 4 _jL 

f- L->-V I J Ml i 11 (JS)) 1—4jT jljji'jLil ^ l i^3J IjL-a 

- <f Jj.ni ^J JLvj 

J) l u liJJ J j-A JlJJ t 1 JlA ^j_a lJ_XJ J jJq^J I j> j /111 t J-U3 qJ 

C I *1 ft K (jl j^SjJL j^J J- > J I j - (JOJJ) l I (J1 <V r-1 Lu3 J is-\ I JjJ t (Jl <V C.\ 

—lmjj—Z ^Jl Sjl_^4^ tjb Clement of Alexandria ^jjuSLJl 

j U ; »j |j ^ t Mitl (j-3 -L"L hLS* ^Jb Jl iliJ LqJj_q jJalll ilj-i-iJ 4 A 

» 4 rt f nl nl I JIII r << Ij 1 111 ilix-ut^ 

Juljj 14 ^ L_> ^ 3LLjJI J_i Sj j, L»j Lc ^jLc.^_x-lj jJl < _ >J _ r L j_SJ I V JL> 

« LaJjJJ (J i t*\ 4t j lLxxjXj! 4 L- C u 1 (_4j jl i j r u j y ( ‘'^jS tuL, lUI jjlct 

*«J)> £«jT)) Cj^J- J ^ ft 11 ^ I JLifcjj-u^M i_j dSo jJ *LLtia_SJl 

j j r, I>J)>I j 4-ijl t i"i 1 1«VI «jl» ££j 4 J J <1 Jtj L «Ul:Lx 4_iLi^ Q^ 1 J) J ; U _3J^ ^ L*J 

~ i5u {jl Ljat))^ «j( tLul)) jd==>L-£ (JjlI ^4-jjl t 1 ~i t ii^l 

3 JlJ JLC. LuLL^LjL 4_dLllJ) ^ ^ ml Lq-j_iJ ^1 Lh J L x^ G |jf j \ 3JUjn->JI 

Jl eliLlj^Jl lj-3-1 q." i lit Li))) 4 3 MjlLd 03^ ul lSJ^J 11 L-H^d 

* ^4^1 1 (i a (jj£3 CjLIjjJI jjJsjlj — 4j J> 1 % ft * ill i~j-t au 1 t((4 jl 1 . 1 11 l-T r^v 11 

tjVl 4 j a Lid La 4 -j>JL*JL 4—L^LII J 1 1 

JljjJl Jj-44 Lo_^ LfiLu Cm a m -a^yuJ)) i«j)) 4 j-5-LaaII (JljjJt 

SjoJLC ^ I i- Lo i jl JL>-1_^ LaLqj 1J J- S g-3 LS-^ Ai L^J V -4 I l^LjJI 

4 j >>ifiT) ^ L■ 11 jjLi Lj * LIiiaiJ I (j*^^ LntL>- ^L-Tn^l — 5l L* a 

LJ [ g 111 3J 4_3jj4aJLj I ^?» iJJ Jb lS>^^ 4 J i>»4 J)Jl->L illjJI (jLfl *1 

^ 1 )) SJUlJLv 4_j_l^x9 LcJ 4_jL i ^c_J t ^Ll-UAdJI j-A ^ In 111 

JU*J ^rL- O^J ^ J 1 ^ ^J JO-J K(J I)) 4 J! jJU 4 J , „;1 L Jiilij tat -i 

1)) J-4_lS i4ulIJJLI LLt-b-SJL L ^jjUJ 4 3j4-^ ^i^>J Ljjt (Jj 

La 4_a3j * all < L £ I jjjiLS I La j) Jj f n a c< 1 j f» 1 1 = a ] j 



bJUuH 


js> ( J_4 jJl Jjyic L>^J J ' Jj-jlj <? JlC.L_S Sj-wi c. ijrr lljl (Jr^ 1 3 tL>^ 

^' J ^-~f' > it tjl *^Lc- jjsLj-iij al^i><iSidi ^ j*l^ ji u|j 4-<>i ^ . j ^h_j j>j j<v “fii 

J la-i njl J* °\ 1 c\ $ 1—iiajTj I fit "°i 1 <a __£ LL j ^ n JI J-j—^j—jJ 

. ^I Cxii Li ^d-j-ujL q_ 4 <^vA/j^ l i u jj^j 

tLaLcu g^ij3r“i n*g 4-ua-tt>Vl 4jLll_iJ1 iLa i j n . ».VI 3jsS_ 9 JllLj 

Lb ji ^ Lw t, 1 JV J~f / A,VI LlUj£ ila I i jll i ii^ I ^ <v i . J 

* L_J i I LLA JL f. ‘4__j_J| j j »“i i i«l_j (jLs (J jL£ l j})) Jj i a 

4_j_1Ls i ( J_LaJ_U 4_ajLtfJt 4 j g ftSfl 4j lL^I i j" . ..VI ,jf ^ \ c ^JiljJaVl 

^_-r!J — tf-J I <j-4 J .— J — lijJ ^Jjc 2*- *L_S £u_Laj —UL1 LlJ <_ ;r S J_La — flJl 

:4jlJL 4_lVj Lg-flJ {jL.J_c.Lj9 CIlBjjI lLUj 1^3 C-ij ^ h HJ-LSj > CjL> I Vn t »VI 

** 

t _>. J ^1 ^rL^j ^ <^= t_j ju<= ! L^J Uj3j .transitivity ^julJI Sj^La 
tjr; "< ^ ~ n ^a il ~ (jJI reciprocity 4 JjL±^I Sj^Lsj 

d « J lt-1 Cj-J i I ~~l l .. I 1 I j , i ~ * a!C~ 1 J L^_j_ija-fl I ^ \ — - u_i ^ j t_l f 

L$_»V L_*l r<j\j^J\ juL«j 1 $ i LjLiia_s -jJLLa , jljJII ^jl 

, ^ol <1 I t \j 1,1 j (^ £ ~ ^ fSrr~il LljSJ Lqjj JljJ l^ Lgil Jj 4s>c-ua\^ 

jj 

jj is-1 * tl (jyg- 1 j* q\ J-^3 ^ U ill CjLl_loLlj I CojJt T Lc JSLij 
<C-5vL!I O^Lua-pJU ^j-4 j.j^'t £j) (jJ-C- i j—lSjJI CjA^ c3^ ;ltl ij 

4_uLjj_uiJI j=kjl* 11 jj-Lu (jtj LjhjLijfii d n j n ■>-1 jj ^_A Jj dj-LuLt-a ^LiJ| ^ 4 ~i ? \ V 

< u i^i <—bj iM t jJaj 5j , j j*v 11 ^ 1^- ^ix>J c i— A1 ^I j_A Luj 

c-J-^ jt j-J5> 4 j nU iU tlrJ-J-31jjJ I 

uiteJ 3 j._jjjJ I CJj^j ^ la-. »>jJI jj til ^jLj jjl (<^i 2lJL C-JJ-loI I L-.J 

t—3j iji l!ujJl>JI j— ua_»JI I JuL-st_^j * jla-ujj I jLtcl <-j\ i u >tJ l^JLo-j-S 

LDjI t<~\ "V jjJ Ij] I rj^a i 4-cj , L.ci 11 4-£j-jJU i_ »j i^t i LijJ 1 j jjLaJlIl 

, J wiT JjljjLjJI oWi ^ * J 1 1 Cxjl£" (jr^ jj ^ * M C 1 4-^ L>- 

[^U Ji <\ i irV( (j-&j JLju Li_t_d (JjSj <jyQ> IjLA LLst-j-u Llc-ij 

4* 

j£*l\ jL^e-q ji i LjI jL^_fl ^jl i^jjj xiaJ l 4 i j a 11 

tl^i . ujj \ £jjjL^ ^ui Li i ^ gJI oj —i jj-4 4 (Denkbereich ^uixS/L^ 

i LajI^ji LoJ^vL* [ j.i.o i > lj—£> l cLi^q i^-i \ 4 ^ irt f t LlaLa- lt^ f^-ill JlaTa.uij1 J-J JjJ'I LlJjLa* 0 

L<i, • 4<, —>Ll < 11 4_>1 ^ i j^jjs Lj. « ■ ■ -> _g , ^jLdli L^jJk_>a ^j^- 1 olj 

* [^-flJj-U] 3j-o tlrUJ iJ y^ JjO (Jr^->- I j ^> 4 j j . V > 







^shlAJJ 

jl jf JjLS^v jJ^So jjl pOI J ^jJl jJl ^jtj n rt-ll 

—P- 5 JljJj* Lji ir^i £ 1 glr 1 milj LLl^JUI . L^jIJlJ 4 _?e__ualj 

Ji^jJt jl 1 -£> i )l <a"tJ itfjj-ojJj) t«jh) *«jp 4 _j —5 to Ii, I JljJ_II 

>j _4 iL I -uLI t nVI ^j-C. lij f; 4 j 5 La-ll .1 

* oLi^j J-jJj 

J) to ill (jjji SJlajJI (J-* t I I j_& it 4 — lm Jut^j \ i^jLi. a)) fj^uA jl 31 u_iLl£ ^ 5 jjtj 
** — 

jjLUJl {jjz e-^j ui \ <—jjj £-4 4 jI jt_L^|jJl pj^q ilju* ^-lil jjUjI t rth-Tfcj t^-jJLall 
(jiia-Ulj (J* i tl ft 11 jjl L&^LLg 4 5 ur^- l Q M J j 1 

^LUtj 4 jj, IKmVl L yS jjiLc. JjVI (jf cr i^) 1—».1 .* LL£ 

(j-uu3 4 jS? ; 4_<VJ^U I ol J rpLjJl pj-4 L* J Jii] I J. 1 ij 

4 _uL_ua <U>JIjlj 6 ^,3 4 n jlo jj 4 «LjJL_ujj £^LjJ <^3 

. 4 ^J^/ 1 j 4 f j j taJ I ;4 51 i*i i ii <a 


mUjUT 

Jh^3 lLJLHI h 1 1 g t j a ^ 4 ^Ly t jl ^Lli -k £y* 

4-3 tSjtiI j l3 y i ii t 1 * 4 5 i >j t 4>- JLi! ^j^LSJI ill <?t ij<M n! La J-JjL 

^3^ uj- 1 Cj-^ JJ ug> * 11 ^3 4 J I ujJlU 4 n i ulAJI J^t 4i 5l j 

.JLrt 4 — Lb!j L^-S" ^_i jfc i^tl j3 t.t| “ I nl mp 4jjLo 43Luaj 

Jijgj jjl 4 w.A.jJJ L2 ^ J^lSlXI j . 4. T_3lj^J I jlS3^?) ^ i -t A tjrA UjI> ^L-Ltf3 
j_j(jJ| ^La-Ill Lcl * t-itjujlj L«—4 j j-u^LSJI 4_j_2->JIj 4—ua_^-Ul 

ft f I Jbtj ijr jb\ i^i j !>l3 ,^j) 2 .j>j jJjjijT iPort-Royal JWj J 5 ^ 4 4 t n^-LaJ 

LlUi ^y3 jcitil Jjl^j JjlIj L < .«J} H jj, til ^3 i _ 7 _dlSjSj| J-A^S/1 Oj-iJf 

j» jSLallJl (Ja iii j> i T, ^ j i a 11 V Ju3 I t it* “ J-A O-S^JI 

pj-4 SjL^-Ijjua 5 j2,LbJ- jl ^It 11 JL>-^ i4-ijtj> mi r La ^jJ i CjI o 1 1 n 11 

uj S eJljul Qj^SI aU 4J3 ^4<J^L=fc- 

t Leibniz y *? mT V| ^Lt4->ll ^jj^SLall ^ya jjl^ ^$ ).o jl>-1^ Vj i^>.jLjJ 1 I 1 

cl_l£. j) Jjti\ 4jI i jC^itit J^Lua 1^3G tfJlJI J-A i JU J-^jJI 4^j 4 I J-4> Jj'Jj 

V} JJjhll 3jlau jjJ ^U:ll *4Xr-lL>JI <jJ_AJlS 1 4Lc,yjJl 

*oLu3LjJI L^JjLi oy\ t ii f.j 5 JuJl>- 4_Hj_uI uLaiuia ^j_uLl!l 




pjjljill ifixjQuinjiJj?] 


t u Cello Ur H\ i ^-1^ ill 4 j > uLl-uV \ ^Jj 5j^Jil < 4 £— 

■* M* %+- *- — 

Lfljfj . J3VI jjJu Luaju t la £lA '* <_y£J Jn 33 :>J 

Mr 

^jjjL^ (jyjJl L) 1 j n M VJ jLjlcVI ^^3 Jl^Lj VI *uVLU * 1^3 Lj^Sj 

^ ^ ’ ** * 

(j£«i^-J (j! 0 < *1 3 tJfcll \ i-L3 rt J “1 t it I 1 *Z— il-i < a > (_J H J I r^J-t <\ tl lI^L^JI 

43j Lii! <j1 Jl_>o <^_gj till ^^31 33/ciVI <J-uaVl Cm "v - C_)l_3jLdJJ ^Jj 4-^1 $ “nl 

** Ju ~ 

^yLL^ll Lj3s_sLl/i La i • j <^ r L$jI La^_aLL3 (^.jq ^i_l_lj *4 j £y iP^rsdox 

At 

LlC^L i 4 J c» j il~ 1 I L) JLi C. | Lc r1t,1 I Jl 3 J-St_-a I 'l jA^ 1 n ui_g tuti t, 1 

jjjuv IjI _ i ^ 1 ^0.4^3 (jr^Jlj 4 3l^ml l£jJ 3^_pVI 4_3jJ1 L^j]) lLsLoJVL LcjL 
4^jljJ) j^ia^LuJLj .<, iu3j La 1j_iiS" i4l3L^3j3 ^V^'iU 

l 4_i3 V ^^3 LJLc iC j 13jL li 1 JjLiIj £p. i f n 4jjl tjl.l 4_cujjJ,l C-ulS 
jj-a-dl ^ "j \ 4.<> 1 *C M^J’CIjJLSI J_^i» ^lc. ^J-S-J t_£jJI VI fjl!m ^-j3uJ Lq £ 

*<(4£LL^J cJjU jJLij ^<jJ ^jJlj) 4^3_1 31L jml fj^LJ ^IjjVl LJU JJlJlII Jj-C L^J 
t lLLj-Jj 3 ■ C*j|» i Oj \ Jte3 I lLLjJlC < U i I Jl^J ^ jLljJ I <j1 J-CUJ ! L*J 

^^3 3jVJljnJ( CjLS3t—t3il ^jJL.* 3 j I C_jLd_c1 U((jrUj_5 IJ <cJjl g ^ 

Am 

jj_i3 1 i>> AJ <jl Vj i 4 jLc-J l JlA (jl eilij J * LjjL i j a ^UjLj_a 

* ljui £y 1 lj j“X J in q! jcsJ tcLj a-^T CjIj L^-l] Aj ^xJl <4 j|j 

CjLSjLiXt 4 "i o Ir j (4_aj^-Ls ^ 1 Hj JIjjV ^jL3 d3jJ| cJJj ( j r 4 4 

.<ul 3 j_a l^>tijij (jhJI juii < j r 3ju 

JjVl lJlLlJI <jL^ JLd3 * IjlA ^ J3| Ci3j CjI^jLHI ^_JjIj 

<jT - L>jLij-U (^jj^ist Cy* ^ ju iajL Ju^. b t^^Vl oj^i3 

CjLl 3IjtHfcI 4^ (^^3 tdCLulj ^j|)> 4 _LjL_2_)I J-lLcjLj 4^c_>- ^jX. j3ljc 

^J_oj>iJ1 CjT 3jj L J_OJJ) t jX. 5j. jU>V 

Q$ Jfc a c-aLk. ^jL_j_LajLj 4_a— l 3-3 jjj >uJj> 3 nil I 

v% 

LiJJjJ j-lu-jj j<a-!LjJl Ijlj^ ,^3 ^3 tSjjl ^ mil A i all cJJli ^^,3 L^j 


I—^jV i4^j_=til >L^ ifiJbjj L-t^V Iju4> tjlj Jj-J ,^JuVl CxjLjJI 

t _- r J\ (JtuIjljlII J-A 

^ 4> r\) ^U5j (jySL) (j_^ Sj “i a ^Jj ^Li-^ 4 _jI S< 1 1 111 ^^3 ^jLi mil 4 >1^ 

. C_LlIIjJ. Lx£LAj t 4 -l3j 3JL t 5_b Lull C h-UDj J-LlOJ t_^3 S j-^* ^ &J-^3 ^ Wr^l 
cLxL>> (J^y Lx* 4 jjL>5jJ1 CjIjJLUI {j-4 o\3u-A V JJLX. r_JI 7-Ll^tJ ^jJLjJLjj 

" -. A * ' “ Mr a ~ 




I JlSLaJ * LgJ 4j Lg_) V (jLaJjJI ^j_*1 flj. *l3 tlli> (j! Lt 1k- jJJ) A O-Li ^Q_S_J T jLUJ <jJ| 
^C, < 4 ((l£J^_5c_jj pjtn til ^IjL til Vf 

.Ul>u, VtuUKJI 

pi M V Jj-ciLv <j( .j^li i jj (Lilli jJk£j 4—3 jClU ^J-A J-ju ^qJ 

* j * s 

^-Ll<m Ljj^ju 4j V JLjlU I jla jjl V) * LlaLlj-4 03 ^ 4l3 (l^j' ' I 

1—jj9j J^J >U d j ^U f 11 4_^JL*JJ oJLx j oi J? jJ| 4 <U nJlj ^LbJill 

^IJj^LII ^j J-ua-ill Jijjljj i^jpALlj^LIi (J^-^ 1 LtajJI ^^3 cLulaj ijr JJ^SV| 

■* ■** •« •" “* 

£_ojbJ1 ^j^-i!l i _ jr 3 l^_pJ t^jU <^11 Cxrtjjl jujaJI -iMj-U li^pa 
4 tJLn ^-4 )j 4 jj^_jj Li_jl I CjLBjLL-o ^j-43 4 _3 j>Ci_^ ij^\ JuJj 

M 

S2j J^_J5c_ 4 «t_j1 Jl£_! 1» ^g dJ V Li A L&j * <_>l Jl£J 1 4-3jl a 4 Lg_j| :3_JuljJ 
4_3jJUt j j mi l ♦ IJljI ^Jlu^-M JjJLj V (Jj t<—J JlSLj ^jl jLi-dl 

t^yZu^SJI =] t __ T laj^yi jJjLL4jj] : £ _- r J LuJI jdtltl jjjjJLci j> 11 nl iSjLiil aJigJ 

J£ ol tEpimenides The Cretan ^ 

JljLc jjLjl I c-uj ljL^ jJul 14 n[ Jj.3 lij :4-3jLa_4 Lgjl ^_i_^ljil (j_dj 

“ 4 J 3 — 2 j L a fjj (jl L r L= ^3 *t-jljL^ (jliI j-A i^itl Sj 

. d SxaaJlj Ijj> 1 Vj j-A lij 4 j] a La. ^ — I Jj | J^j V 

^Itpi u-lCi^Li!! 4J t irj*? UJ l/uj 4jJ i4^jL_*L^ JL~lU I 

I jjAjlj» (Ctjj-yljL^ J^)) <jl j-^ljJlj >CjI 4 KJI 

.^jjx-A 4_4J jjjJ i«ljbl (jjjJ&ji V — «(UU>»1) (3 >ik rif ^" J 

jjjJLaJLj iji v 4^aJ 1 4 jI UiLa i<(t-j|jL^ Lj T» ^jJl IjLo 

.1 <^i11 jJj ^ j 4 jLb 3JL>Jl a J a i^-JjiSLj 4 j 1 Cajj t<_JJ lSj JL_l_^LjJL j 

1_La JK f^i" t nVl | £y\ lIjlJ oT 1 « jj i^L*_9 i l±j*& f 4?JlA ^j_43 

* ^lUII 1 C 1 ijjJI ^^->La 

4jlUI 4 ^ 4 nM-a jjH^)-5 Jl 23 * ul I 4_lSl ill LiujL>Jl ^j_tj_fcU (_a^_L-u 

j*Lc. i 4 i 1 - 4—'g'-L giLlX I JLij-ajj t«♦ ♦ * (j | ^yu » ^ 3 -* jL j 1 1 ^ fll I ui 11 > V 1 

' jJu 11 ^-ijj Jli-4 ^^3 i 4 j_jIj 4_<vj j! J^u * ^la-l il ^jt JLa^a ^ jr 4jJu V LgJ? 

•4 ** 

4_j_iJl <^1 j i*4* 1 4 j ih ^ 4 S 3 Jul r <a _i J j j^ja-C 

iL--uL>Ji 4_iJljJI 4_!^?jJI 4nL?LUI dJj-if 
• *JS» 4>qJl^ 



ft>Q mlfl 


\ i n1 t uVI ^ JlC. lj-« 3^>»-II i \ a Aj I JlA jJS ^_yz 1 4 ^ iflJj-!! j ^jLuijJ 4_aJ 

^jrt_>- 4j)Ii j— aVt JLlLuIj <^ln a^UI 4 jJ1 * a Ct^>- absurd JUJU < oLaJJ 


* 4, iKII <L>J11 a 


Jl Sc. Cl ^J_4 (JtJ^ Sv 4 ^1 , l V 1 ut V 4_l^J—a] | ^LjLJ C_3j— i-u LII! I LnjjL-^ ^-3 

modus :^ y _I_jj^LII 3jlc. 1 ^ UI j i /"u nLuiT T J U; jl 

fl J .iJ ^xJl <^ n 1 Ml fl ) I Lai / j-uajJ) jl <-lll .pVl 0 Jl_C, 1_3 ^1 pOO0IlS 

^Okham’s razor ^ISjt JU»> _> ^jkUl ai-Us 

<jr Llj . 1 " j ^r _j 11 (J_L=l1I,1 ^3 ^_j. n j i l I ^j I 01 .U V1 SjL -C 1—3 

1 ^ r Lll 2 > ^jJI ^MlV — \ Abelard j I ^yz 

.t a^LjJt j ^JOJ, l i\Si\ 1 j 4 JLje-Llh I Jl J-La * )t La>j_3^£. ^yz I J^Jl jl_3 
^yz 4*a_i . ^.5 clj Lub^-i-a Jj ^)-L j£- 5 Ju Jljv- Cj I ? A^. ia <.,T-« * "< j I Lls^-Ia La 1 JljsH t u 1 
4_j_<iJ_jj ( 5 1 J "nit ijr 3j . 4_JjVl CjI ah ii u j lIiLj JuJ I L JLJCja J y±A jf Jj_} 

Jj—»J-*l | J Jjj- 1 ! >- LlJ I j Jj J-Ld 1 Ij (J j-LM LLqX I — j lii j ] I <—^ .i>" r IIJ 
4-C.Lj_u3 j \ I |jj ^ jjj-a, xitJlj »j 3^^ L J5 ^3 CjLuVI Sjlc.L£ — c_j^LLJ 1 j 

^jLSLaJ i /1, t 4 i ^ iii i 11 LljjJ LuLujIj . L^jLj! J-u^Lij i \ "i i V 

«r ■*•* 

Lal^J (jl ijjJi 4 ~ < a a 4 j jJa ^ ^yz i4je->Jl < 4-uaJlLa i^JljJI 

m 

oj r ^i>-^ i(j-Qj. jU,I 4 flULUt q\ , L^jLu] 4 J, i i j*C ^j^_u 1 ole. 

4jc-us I^jllj i 4j LLda 1 t n jJ I dx_>o c [ _ ;r Zlj ^1 f.Liii*J a Jul 

-CjLjVI S J_c 1_3 4_a^Lojj 

C>b^ t j> jSlajU 1 JuLLm^a TjU-a ^jjSu ^jl <_Jj_£L 3 <(^LSj| La( 

JljJ 0^1 4^1 .JjUUIj 4 _*Ll-llL1II C^^L?C-J S^jjS* CjVL?c_a ^^3 UJj .^uH 

^ H% 

4_lC- Iw^JJLJ Vj i LuK ; •C-jLjSJI ^3 Vj 4.Ur J i JJ ( 

jl (_gjJI JLlLl 4lxJj t1V0 + jl ^UJI t4jl_3j V} 

uThe Name of the Rose 3 j«jjJ l 4—ijl jj JLu ^ <^1 Umberto Eco 

J£ i"i i *—3 j^ t a 4 jI *^LjjV 1 LaJj—aj 4 j \7i r j t^j n ^1 i. aJhj-A 

jhi>L> (jjJcJJU 1 .1 Jj.!jl ^ tta r r^k U £jl ^ i^Luj LlJ. ill! l_n£ (*) 

jllI ^ t n tl| (jr a sjjJu aj y lUi/i 4 j 1 ^ /1j tfjjJLJ lj_* £jl i_Ul^^Li ^j —>-! ■d..i "fc-U ,jj3 jujLoSkJI 

. [ i—i Lr*\ f I I Jlj4 ^j3 





*• 

Entia non suni AA\zi\ BjuiLul cumi ^«■ X T £j1jd ^ J.VaT 

xfti^Lw iuIjIjSJI -iju^ SjIj) multiplicanda sine necessitate 

‘ = l1c l.a f-iJ >45 lJ JkVl L* *j i ^ j. CVI ^jt_Jt_4_4_uJ IjiLt j| 

jJljjt_4 _}Ju>. JlaJI j_A liJ-t>>jj-3 JJLc, (jjSu (jf 1 aSIj SJljvIj 

J J — C. j. jXj V xJjE il I ^3 *^4 — 9jJ! ^j-4 ^LLaj —lm a jJ 3 ^ 4lj dbl Vvv 

^3 Vj * 4 jLL? tjr 3 i l 3 j J_*_3 LoX xlIjELjj ^ | , 1 t ±2 i nlj tdiLx ^jJl-JI 

t J^jL>JI jJb ClL% U^JI ( j r J| J.J nil ijr^- 4 ixirti IjL-lK 

^-3 Jj-iJLj S^.j^L^v- 1_$_iV ^j-x-x/ diVj-«-je. .a 31 £jr I* <a ^Lk 

^j-c/J-j > J I lLU ( 3 MI<J jl 4-4-*-^) I ti-Li jtiJ |jj f Q X^ILj *<_JjJI 4 ♦ * ila 

dJjlikL) LujJl 4jlj_±E ^3 Jjjj V t 4 < 1 31 \ 4_*_ 4j-LaJl ijdjjl > ,jij5u L a£. 

i* 

JilI r Jjlij Ljr k'j 4 a i_u_LL!I cJJ J-X (JliJll kl **_ij_ll 

^j-uaj IdA rj_c. lJ3j-i-i/j ,£jUI 


yUU) 

•• 

L;r k 4jj_!i5Ld (.(^La-til 4 <a^ 4 3 tt 3 ixaj J a. 11 Ij-ifc t_3j_xxx 

j^JUiu JIJ-i-u ^jvJo ^-liL jl^j T Ij J Lj -4 clLjj }L ^-6 ^ ^ E i <ijJ I jj_ 


LXU. 


4_]l^.i V 4_4Lc ilj I^LbLua J i ~~ jU j j x 4jj. t\i a diL_xi_3Loa 4Jj^>- jjJlJ 

Ea 4-3 jJ I tLvj ^ Lc, I Jui , L uijj Ij dljLi LjJ I j dJ jJ- 1 ! 1 j 3 JJL t l^J 

i_l>LkJI <J_A 5 J J t < r^> 3 j— 4 J JlAJ -T*. ij—d_C. ^ I L;r k di Jl^ 


4 i II 1 k JL^C-J-J qL^ 3^ J_jClLj3C-^3 iZx cb L->- X^JjJ) 

^"i ^ 4 t rt r fi I |1 TI jjlJjjl ^jL> t—3j4 i.^> ail 

Ju MX V <_lJu>Jt jLc_x_^5 t ^C, ^ <a I XtJ ^ J-Il (i q-4 * 1 J Jt Loa^J 

4j Lt-XJ 1 ^JJ CT^bI^ 3 4- i IU 4 -w j> j 1 “i x xi J uu^ (_g jJ 1 


<_J I f Ij i Jj ddJ I <_V jJ 1 I Ji ( i j“ 4 ^ 4^kj tall 3 Ju iX-z*. 

4_3jx^“JI 4 "r j uzt. hr i~u 4 311 >> , V 3j 31.j ^.IjJ jL^J (jjJl 4 j j-xLuaJ| 

4_jJ-Lo ^-3 i__3j " 11 j 4 .1 rt i"n 11 L-xjvI J Laj x 4_3J * 11 

Ljlj jJjlLLij x^j-ll^^Jl ^jjJub ljJojLjlj djljJsLU.1 dul£^ SdJjJJllj CjIjLLjJI 
Lsr hl J n j. XIX ~i L^jV dUli x^jIjj ijr-A < n n3 Idl C V Aj j ^ ^ 


* uL^jJ I Cr* oyS* l£ ^ 




folj I^JI bAiiiis 


< nominalism-realism - 4 jg r .rVI 3jJiLi* I $Al jILj ( jii\ 3L^l 

jllaVl j.iaSu dJjL A J La <Ll^-aV 1 4j 4-gJ-ii 1 B p lm if^ *_2 j jj 1 j ujJ jit ~hj 

Cd> 4 jlUI Jj^. JIJ^JI 4j| *<La_ijilflJ| j_uuSjj di j>lnTl, j_uu£L 1 u)yib 

1 o ^ . 4_5yt_U cLq i iil^ ri i til 3jl i 11 £ 1 41 j i jij 

<lLvl lull ojufc OjLj i«4 _jJjJl 1 1 4 >i i ol all jjjL» 4 jLj£ L7 _5 J-ljjj JljIjjjj 

,j^sLt!l jS^Ul Jjy_u ^j 3 jJayj ^IjjJI ^Li Lulj-d Jii 

4_iLi_LtaJl 4 LxudJ ^(3-^1 {Jjj Jii II 4_J_Lt3^l 4-g.l j i^i 11 CjjL? 

(jj/jJU OjLSs Lftfs 4ji-t_oLaJl L^jLlLs ^rU lyj( -, Jlaj La.L£ {J-ljj 1 1 ^ \^\ 

4 a j j U La * j In. *jjjj <jj_L^LaV Olj " ilAI j-OL-jU 4 i i^L_>- l j /«n *.!l uJJj ^3 

(j_a I jul laiJtj ^ 4 i\^\ 4 u^LJI ^ya Ijufcj S« uni vers als ol jKIL 

^ f nl — |j_A ^L — ^ K 1| ■> pi 4^K IL 4 _Lx-i3jmJ j<UJjiL*m JlJlV ■>- "it X V " < U-JJ) 4 1 4~l a 1 
^j_urj_aLii («(j|j}_i_^» at 4 i j-to j) atjl m i[» ^ j fl ^j_d Jl1j_a 

j j r ic. ^gji-a <11 Jjla- ~11 Jyji_L ( jX. 4^jxX1 aJlj2jJ * 43j-jl 1I Ifl Jt < n 4 3 mi 1x11 

joj tQ 1 aKlb 4.1S1 ijrC. j i I tol ^Kll t flj JL»«“ * 

ol—LL ljjI —U> i 1 j^-ua jl!| ^S O-Jtyli J_p^jJI < In ^ r ll ^y-a^LiJI JaxlJI 

U^y-u^j 4jlUI ^ m a (jric. ^LajVI (jll? .oLolSUI jrU L$J 4jL^J 

v* 

*4_ n < .ildJI ^^ jj In J (^gf ijr^l ^_ l-lxlUL LjJjIj l^-^l iOLJiJI 4 1 j i In 

hm 

,jl Jj-lj ^La iOj_A^UI Jj-iu-al 4_dui->- ^JjVl 4 3 j nlrtll JI Lj3j_t3J 

H 

oLdiSJI I (j '*£. s 3 ni^l 1 t4jjl a f nil 2JL»-ijjJ| ( j r ic. 4_J_LUjJu3 
.0|jJL> LylL>Jl I JlA (jr^- ^jJ Liil Juj ~ Li 1 i < ^ 1 Qj\c 4 i ha\ 

^j-a jLscjL Ld 4 JjL?c_) L^yu - 4y I JyJ I J-Lc LlOjLaj ^jLTuvjjJaT 4_*J 

j-yC. J-J-JJ JjL^J <jJ Ltlajlj t Lsi^_-OjxJ J1 a "i j\ |^g| yHj- 1 0^ UJ-^ 

4yjjia^LaVl 4-jyln ?JI L^jI * 4 jt_31 jj I ^gjuya 4j irn4 4-Oa_aJ I ^^LojJI 

yx^O V *^jl—3- j^gl ^ic. . 4_yt_aIj ^oLlLSJI jJ—O 44 a j lnt II 

JiXI (jl (JJ <1 f j—L3 t-f A, 1 fl ^ In i <»jJ I JJ 1 11 ^3 j-t ^IjJI 

LgJ (jjSyl yjj-II tjl I j i 3 *i r I I jofc i^gJiLlt .jy 4_yi_aU 

tfJL^J jJ-3_> J_L^J . 4 j d i I 4 _jOjLjlU jJcxllI 4 Lai * 4 j JuVIj JjIiJl 

mi 

OL-SJJI jytnJ I al^j ((jiLSjJl Jy ^L-Ln£-V| ^1 InnTL 4y_jl_j.II 




4_j_aLa_tUl ^j_a CxL 5 jj_uo >Li-al Oj ^tn JOj * l m \ La- j 3 n OjLjl 





jJuJU V 4—4 L*J! ^-J-d»LiJLl : L^jl i ^Jr i n~i L^jT-Sj ^ Jl_lJ L^JjLJV £ 

1 j fljLJsJLmJ djlj^usl t CjI a K tl I tj n 1 laJ 4 j bj. Cj 1 ^j_jju 

j m 1 i .ijj jLiil l ^ ^ jt 4 La J^Jk. ^J] 4^d1j, ~n c. 4 fluUi i4_L_>.^L La 

M 

cjLJSLII — ^pLoill 4 jl^ Ij ^ i a! ^j-a Jblji l>^ — Roscelinus 

S ^ Cjlj^-caV 

_ &—jj *—j^vLjii— jJ] c i a 1 " iSjJoLLU jlj j—-> o <J-$— u .u V 

^ T Lo^jj cjjjJ I jjlSlLj-ajjj I Jjk [jjLi^U 

t J5_ij_i ^^aLSjVl Duns Scotus cl>j^C f .< 3 —>L pd * Lj^ * ** j * ^j^-aJI 

1 i j* daL j1£J! <JL*Ljj , 4 _i n ; iiV1 Jli-dt i^j-4 <JjLLi_jg ^LVl 2 _<q jL t^l_C, 

jJaljJ I xJ 4 ( l 5 j 1 *JI j—SljJI L-jL^ ^j-a j > i “n ^jJ)^ j—Li—il! £-L_I | £-S!jJJ 

^j_Ll>JI i 4 __l- 4 ^_*jJI 4-^-j jJ 1 n 4 j i 1 ^ j a <uj lZjjLLoj jmL-uj £ Lu_x_a LaLlaJ 
jT lL^Lj >UL-a) species ^>U 1 jl (o'- L ^l jT jT 5j 7 -... >LLa) genus 

L a LlL^I 4Li t n La jl>. ^Jl (J_LL<j ij^j LjjJI q] j! cj^SL 

* 1 (jno »uJ jjJL I Ci rt a It JjJjvj j*jjb_a jj^a abLj 

jfc til CjLI g ll haII 4—ajVl (^rU J-i-a-flj LjDajLt (j^a 5j j ,uaj3 4 i J -»J L^jI 
^LLa-Ul i _ :r Jl jjj_jJI 4^?cJij dJI. L n >4 CjL^LjOj^I Lt^J 

4 jL jj ^yj j ulL 4 j 1 4 * H Cj\ 2-lAslj} I j^j3 J-ljOJ ^jJIj t4*j iLII ^3 j^uoLJt 

j. i^c. J^LL jJ-Lj jJt ih^J\ 4 01 _iK11 (^4 _jJV jJ)^ 

fj\S blj 4 4_jt_i_j_LaJ 1 CjI Jl->. f ^JJ 3 jL_lLV 1 4^a jL_a- "i t ull Cj>\ a K11 4-jjl a ^-L- 


^?] JuJ^ > - L)- 0 Lp 4jrtjLlL4j£f* L>^ iJlj-£-uJl 5jd>- L)|-^ iJ-ibjJl 

4 L jLa -a JI ^ JlA 4-^- Ijj <jJ t JlLu>-j * JUij-ij jJ 03^ 



4jLcL^[ 4J t (n V* - 1 *o *) j. rue jb^jj Roscelinus (+) 

tj^Luf J, --j 1 ^^ 4 JLi_uj VI 4jL>Lj-£ c3^f f 3 ^ c^jjjjfcVLJI 4 j-d-iJ-aJI Lj i ijjjJI j^yil 

V <■ Lq-^uj 1 -1 CJ1 \ } I C) 1” l 5 1 ^ <a < " V l i. i A y l flit C.ij * 11 * * ^ * 1 1 j» "i S1 ■ 'i i _> uiU j 

* L * b ‘ 









US' 4-Ualjj Aj. Ai a>> ^UiiVl CjJlj U 

((^-lSLuai^IS?) ^JIUjT ^Li^i-ill ojISj L^-SjJlj 

(Jj_SJ1 1 iiaj| ^j_SUj a 4La_i i ii jj 4 j % juL — 
|^£jJI W 1^ Ml l—i * 11 ~lS_] jjojj J_j * 1 I 4_XJ J._>. C^-il—S 


* LkUe-Uj 4_LJ l_ 3 LuaJ^fl llUj L^IaJj 

Mi 

i_jl_J_iJl ljuk ^JLjJI L_3j_<_ijiJ 

CjLL^j ^Tt a*j 4Jj} 1^31 JlIjS i^JjtU ^-91.-J.il 

^ n " <ii tjL>JI 3 j-xj-Laj + j mi c j_j-uLjJI 

joJL*_4 4a i^> i JJL^tJ cUS-ii ^Ujs- 4 Jj-usi 

^L>jVI i Liil* (j 1 -x ■ ~ 1 ^ ■*SIj tdJLiAj Li a t3jjl-A 
A Li J i n4 Lj-J-UJ 4j|i j^Ufl J^t-1 

<JU-> .jLljjIj 4_u!u 4_UU J ijr LMjj 4 < tint 

*% V» 

J. i^<T. 4 jU_J i ,XU 4XJJ jS 11 iSUaLiJjJl 

v 4_]L>. (jU c 3^ pJ U * Ijla 

j 4 ** tfJ! y*#*jl»* $♦ 

JlIj -1 iii friJuba 4 _jjKjI^j i A —t-a i > 

J-aLj ^j_C <jl— i_ujV1 <jLS |jj t^L_L4il jgJjlII 

L^jJ ^oljL^-uJl <<\ j t I j 'X- 111 Li^q 


J-JJ—*i J-S—*J! <jj-£j 

^4—i-oLiJl jlq_ j_i 4_JL_ii_lI 

*-4-jq 4-uu_ij £J-~e_j 

^ , i i I J i.-~i _^g iLLj_?J1 

LjJj-la Ui n °i 4 _i_Iil_ l^zl] I 

•' -■ la ^ 4jji-u2 

u4J>X1 





|Hjj | I | 




SwoJJoJl < ij k\ t jJj iSj^jJI g -1 tj ui < rrltj^lb< *<j j_j' 

(^jJ| <i *> i"<II £yC, L*a| Sc-j-LaJI LoL^J Jli-tLhj i (jr^ 4 - 

^j-lLjLJI ! h n-3 'iK 1 juSJ U-Iti llj v i A 1^1 11 ( jja Cr^3^ E<a 

Ldjl ^ MlH 4_^3_>- jJjjlj^J l^sJ^Ej i-r^i.l 13 Jjj I 3 _»i i * ^ j 13 

oilIjl tJ^J lU ^1 ^ ^ Stoneheng <JLqdill < t jj_ 4 —d 

Aj- 4 Jt III dLc.j^>Jj j L^a i4jJuVl 4_3jjJ| I 

refill £E3_i| dtjL^-iJI j-l£- 

« d 1^1 $ util 11 i.-^-j 4U r^a cj 1 jiXL jjJJ 4 oSIjlJI 1 y ^ 1^3 

jJuj^Lj-! 3 3 c, -i UjJ^J j_As a 4jjLc_4uJ I Vl 45^-%. Jj) i .M ^\j E I fjfja ^ 1 ^ L<a 

I JUt (J 1 4 1 4_Uj> I 3j l in >J I (jjl * J I Ju-Cr V I (j-^ f? jd>j»' «j 

Ijla ^_3 *4_3_*J l dil j i^LjJL Ij 11 n“ UL^ *^1 1 i^i 11 j i^jj-iLLiJI 

3 L- 4 4jl t rt mi 3^31 3_lL>- d L^I 13 C dj. flt-S t j^LJl 

L* i(ld& {_y-* Jjl ^jL-dajL 0 ^ ^ 3 _A>^ 0 -^j) > i3 -‘ 3 -^ ur^ 

)\V -YAi * Eratosthenes 3 dd ^ .jpljj - 4dJE SJsd 1 <jU ] "ft* <1 3 Jmj 

^j- i .« a T E ^pjl^ Jl3 z-A 1 (1 iJl 1 i n^y\ oX d t^_L_u j-ua-AJ \ Jui> ^ l3 

* ji o a I \ ^^*^3 ^ <3 * 1 3 o “ ^ 111 ^ ^3 0^*3 ^ ^ 13V E-u- 1,1 

4-bj-Jtil j^-3 4_3 i^-j-1 I 4 1 c.j ,1 Lj l&. *>- 4xjiJj3 i —^ > 3 AiStlI ^vij <iJ 

+T # ^ 

* \ nl m 3j^>-j_4 dLS^ ^jcJLjlLI dljj j*-Q ^-3 LijjJL_5c_J L_£jj »,<\ $ 1^ 

j[ 3 r.^fL LJL-uj l ULpjl d-la-jJjjl jl f ii ^ < j i i"i 11 ^3 4 i r j^JIji 

** Vi 

► jl_33d I 3-^3 idLjjjial^j-^y I ^j-tjLLlI 3lp. ^JlC. LfcjjjG 

dljLo^iJl j<aJLc. I J-pO 1 jj^jijIjl^ ^-33 ^ 4jjj_c. 1 Hj nJ I 4 -iL3 j 11 icjJJl Cr ^3 

33_lu lIsj IjUl I ! Jufc * J Lq5U I 3 j^j2J 1 y-C- jft 3 13 LadL^j [ 3 j-LiJ I 

^jf Ju V 4-jjl <j uJ| ^l^_>-^/| jLuj^q :4_u^Jti- 4_L3j^a [$^Llx, g| r*C" a u| jU t „j] 
i <i jSHI J 4 L 3 . 3 JI t _ J JL5t_m ^3 VJ j> j»rA {j\ L^J ^ (^JLiJL 13 t tj]L ^ j 11 “n 

«W *♦ ■ 

( 3 jl m 1.1 j-i^jJI L^j| j_a 3j3l jJI 3jA 1 jJI 

^ 3 _)jJaJ 1 1 Jd (jd ^ If. ^>-T li-a 3 ^- 3 1 E / ,«j, f LLlEa-^j * ^4_la_<u J-lc. 4 j it J; j 

(jI ^jJadiu LLj f ^jd3_i jet! . ^JLtW td k _ t l3ll | j3 ( ■ Vt\ I llLIjj 

Oj l a“ a IjUj] Aj ‘ J- L S ai ^jr^t-U-u ^ l b&j. A C. 4j^J I 4_Lj J_^l ^ ^ ij, " i ii {*) 

• [eiLa-^J^tl] ^ILo-Ld^ti <L*JLlo 3135 ^ L^j] iJt^J tZjLal_4_i. a 


^ ^ IXII pbj^AJI 


dh ^ (j^jVl <jt i) Ijl jdSl 3-!^-uij 4~>jl j^l^JiJI 

tC-JljS?i t_aj_i_j (^sjVI jJ I Li-J_J 8(J <i Mill <jSj-T*~“i\ Ljl ^ i 11 

i L_9 ^_uj L_ JtJi i arJlJI \jjh , di Laj or 11 l*H j * tl 4J Lj . 4_gJ VI j> Ji ~i t u 

(JSVl ( _ t -Li jt ^jl ^L-jlr. diLij J—SJ > j> i j£2 I 1io i njf 

- fiLi_u_d_jJ L^j uh njJeJ 

♦ 3 CUU i^-L-u Lj-^aJ I jj o) H j-A Hipparchus ±-la 

4_j^j ur Jx- ^ <v c. 4 j 7 J_i_u V jjSU o^LaU ^lifl l ^Lx. 

uj 

j *j_a (jLju-uT <j LfTj JJutJ I 4 j 1,0 Lj cJ-L^-i ^jt mi i 4 j io Lii 4^ V i xj tilljj tJuJLscjH 

*4jjJd 4_i_9 ^3 4“ i "f 4 ^ > iII jj I < \ jJjLt-u JILa 4 1 \ rt~i C ) ^ j i o t II 3 Jul lm 1 

£j±J —“» J-Jjf LtfJ-* *L^LaiI L^>jl-i *LLx<d 

* jJ- 4 _aSH 1 (_J ? SeZ. 11 i Qj -J IJ 1 ?J I m jH ^cc >0 J) or I! I ( J Jb ( _ ;r lc.J « 4 _tl Luj 

t *^L^j_tl Cj-* j.iJ 4 jij 1 ^ dJ Cj^ 7 - i nj -U A I lo ,1 "<-frj 

i4_4Jj_5 dll_llot LK 3 «" '■■ »■' l iiajTj JJ^>-4 4-JjLx^ aiI t 

JlHc.V I ^ ^ J^-aJ 1 ^ (JrjJl Jg r,Vl (3^-^ 1 ^ I I Jl_^J 4jc_l1ISj 


JjLqj 4 -jLj IjlA 




^ -1-^ 


(*); 


4 J ^ 4 1 1 n 3 ^ I 1 1 i j-l (jjS 

•Mf l ** 

4 4 1 ^ jg-f H 3 ^£Jl j" ^ 

— 4 j it at I 3 jL^I 1 to-^ V l 1 j lj 

J- 4 IjSJ 1 ^^I (jT I 4 j^j) jJ 1 OIj mI ^ fltlj 

L^jI3 ^I 4 j.l^j u Lt_u JS_l1lj tip 3 a 4 1 ^“1*^^ l. l^SU 1 ^jlij *' 

¥k . ^ _ 

jj_u V 3 ^ t I 1 t j £> 3 ^^ ‘ ^3 ^c3 (j-^J ' O^J^ ^ Lh 4 ( 34 ^ 3 ^ I 

1 ^ ^ lLl_lJ ^ I ^,-A I ^ I » I 3^ 14 -jjl <% i n 11 4 _^^L<a lo 1 1 1 

4«Sj_^ Cjrh^- 13 *Cfl “ 1^4 " 3C A f 4-7 r^riAwLlj ,J^LiiuJl 

4^j_^t_j a i j)) j-j-c, « V j» « V_i)>j a \ y_j—4 d ^a a 

5 jJj|j (jyi 4 1 II 3*1 0 %JI C-iSjSLil j.^L- 1 -uj 1 ^ I jj (Sj^ia^a 4 _jjJi| J 

Mi Mr lm 

(j | i_j j^B] I JUfc ^wLJI jLujXI .5 J^Ioja 1 ij^ iff Tj)l 

5 -^ig (^jb epicycloid ^>-111 LOiJ^' da_S_*_a 

Ljd kuklos 5L-<^Ji^ (^Jue. epi (>3 epicycloids 

m — 

d J 111 ^' Li l miiix " * '“' 5 ^>>a ‘~-^J l * 7 1 n 1 ^jJl Ct^ 4 -LAJg-J I d 1 j.ll] I (+) 

* 4 ^jIj \ 1 0 i j CjLc.Li-u 1 j ^5^ ^ * dlLlCJl 1*j y 1T \ 





6uijula 


ij 4 51 1 alt (jja ^ eccentrics tj j» i _ jr jl_i! I 

O Ju t } ^1 ^yl C. 3^-114 <5Ji 1 —ljj-£ (Jl 1 Li>- Ju 1 

IjjJ ^rU_>Jl £j-i Jlj3> l-jjlL l_3j —lmj , V l y£j^a qX. t rt ll V a SjjIjJI 

ij^LoL^J -> I ^ 1—<1 g 1A JlJ^Ij V 4 4-.L ^LUiUjj 4 fl MllflJ I ^_Sjtj LjjJ_JL4 

A- a - < nUti I L^_Jj OL^dJl (_yjJ 1 CJ^LoUjJI J ) q j T . )j £yA qS\ XI (_£ jJjJ 

+ tjL Jb fjr I| Jjjlj c-flj-uuj .^JLaJI 4 t j, tla ^ #nI 

I , X jj_g tjJjJa I i J £\ ll l ll IQ 3jT jl_Lc3jb?l i *<-*- t iS> f £j_u J_>* J Lj-J-A Jl t_) 

<—3^1 " ->^1 (j^j^«_lI 1 i J j LlJl ^ 4 j 1 dlljl a 1 fill j> 1 fl|j—o idJjjl 

0 -* 3-S^j £^>il j- ** Z* 0 ^ 

jjJlj jJL^I jl JJ oMj (jit ^J-Lajj < JLfl-t t oLlu <j_I) (j) <Mt 

dJ^L_S i 1 Kj I mi lj I JUjJLij I oIjLlu^} l Qj .t 1 niM__g t^j^a 1 ^ ^ > 

%* 

1 _i-uL-i-i/t ^jJI (_gj jiSL c uJ 1 (j-uj_o jli^j (jL£j ^ ^ epicycles a, i ill 

JjLljjJI (jjl Hj J-uLidl t 4*iJL} oLLm> L t-^ 3 i 4jj j j iJaJl uibl f uj>JL> 

■ f mSJjj j l M11 djUL^Jt flAA <L^^i k 4 jv Idi idut^ I 

. I n-w. 43 J U^lLLtl ^J 1 I rt" i .i (j^CLjII 

Q u ; ) IrtJ I joit O^" ..jT 


<Llu 


VljUL 


4 JeliJ j / ^ <_i^JtJ1 (^uS-ldJl jLa-tl £ _pilj^ *4 tyj rtll 

1 ci^^j 43l3j - [\ o£V \ iYT) Copernicu 




di_^l>3 * tfjJjJit L ~ t (_j J ^ 4jj^\—CliKj^tLl ^1 (_>|u L_i_a^eJJ 1 Js->h^O j^J-ja_3tJ 

v» 

(jit ji uJtXT Li^aio tjU ^Xl i 'WJ LU_i^iJ 1 (j_uL_i_ul (jit CjLjI III \ 1 *? Jui) 

Jj-Xw Jjd Ij J-Sj-C uJb i ( _^2JjVl Cj-l-u_Jj Mill ;4LfcL_>*J JflVl 

1 11 m n t c I 4£>^>' ^ ufii i (j-jil fjjjis jjjJalt tdiiljjL*^ ♦ 11 *> 1 <■ H 


L^ 'i rr gjmIj ita_ufc j ^ lr 4 -TuLj 4 la.■'-'. 1 \ f ^ 11 (J_^Jsl CjLj fc-plC-VCloid i__ 9 jj-J (*) 

d ?" fir a jxljJl J-Id t "■j -a^.-l i^-jldJl dJbG ^j-i-l Sjdl J L U J 7T 4 ^jlc. S_yiljJI JUi rj^-wCIj 

)-^- 1 jeccentricity ^^^■ > ~ ‘i ol j ^I^jJI L^I •> ju^-Iji 

, [CjUu^jxJ,!] jjyLa \ j I * > ^3-1U id 

. | jLaj-jjii] L&lfl jd"5 i-lc-_p%vq (_yic Lij^re-a J^jj 5jd-i-a Sjjlj J-a dlx ( + *f) 

jj^.jJLj 4 j Il~. !_J3^_LiJl jC <U i Lt_jjol _3 UL^lJ Jl^Xl 1JU^ ji d ^i 1 3j 1 jJa -fcj I » Laic ^ ■ ul 

i^-aJLc;')' 4 If ■■! r ii t LxlLj -d I •• J 4—t I Oj l d >J I d d l I l_a it J_i_i> xJLjjiJi 

* Y' * 1 

<j-lZL-aJ| J-u^ ^jJjj ltJjJhJI ^dvj , J tpinJl 4 i^ 4 II (jjL3j 



fc J ml 1^-1 1 C LJofiJ I 


4j^ 1 L - r ^ ^jJLuilt ujSjSLI 4jjLJ| 3£jj>Jt *JIS1I fjj i i n fjylc. * Juju Jj*. 

M 

JSj [Sj * *1 *1.1 4^juvj (_p3jVl :^lS^_v <-LLuj| _LJ <j!ojVl ^J.^4 UljJ 

^ 11 <1 < II 11 4jjLlJ I 4_5^^*_n j|j(_d fl i JLi i i f J jj «i n \\ [Jjj ^£JLl 1 a 

SjjLji t— hUJ) I (_M ^ ^ 




l 5E |*<| i 


J fU rf^J 


,Vl3S! 


* Lm 1^£ 1 laji n jj ^LlaJ 11~> i ihj 4jLs 41 >X&) JjuL JSJ 

^ji_uL>, (j_c <■ r^ j>> V<n <«3jS /ijjjSLlt SjjiJIn <?Jut <j_c, j La jiSI Lo 
i^jLi-nil jjjL jjtJ 

~ ^ ~ -M %% 

Cjjfc-L up I ^JLjJLj i^jjjjjil jjji JJi jLdJ : VL 4 _j1 VI 


^jja | jL>. Sj>jJ Jfc>0 Ju-j3 (J.4-C. CaLiI j uj>Jl aJut JU>. ^ If j — < In t uj ) C 1>LI <■uj>J| 

Jjjw (^J^d j^ (jj? nn a Jr±£- t— ^jLjl l_-ljL>J I Lai * ^^LiJl 

j 

* ijoJ LlU w C^ Ml i 11 u laj I J—L4J jM-tJ Jl>. IJ 

j ~v j. J <"Ii > L-Aj-uj itljljJLl JliLlja <"<L 3 t Lj j !j 1 jl^Su ^jja V JJ_a 

1 4_j_! Ljv Lu-tajLi , L^jjjia^ ^jl_S Lg ,jLljuJ ^ ^ 0 1A G,BrUI 10 ^JJjU 

<jt (jr^l L7 J-C. — 1 ^ j j 4 j J 4j Vj * Jl_j_fii t cL^jJr> ~t 11 41 ,ua V Au 

^L?^j J_i3 — J-jjLSLjJ-aj jJ] <t^jLLa_!l -^jJ 4jjj^>J| 4UjJaj lL)J 1 

^ /i i i y 4j ^ la j * *1 * ^^__ 43 _ 1 j 4 d^ l J 4 i t*- ^v i ^ ^ ^ ^ ,_i ^ £ 1 ^ dJjfl 1 <1 1 % 1 4 

ofj “-r^-^ ^jV) (jl 1 ^ ^_ILu^ . Vj*-1a 1_uIj 1 t 4_jJ j 4 1 oJJL 

* T [jj I (J-C, { rt l l Vj V 4 'US g J h > ■ f J1—q—LJ jgilll'>- J J £JiJ I 

I Jl^ i^JL^Jl J^£j>_4 ii i~i 11 0 JlA Jjjfcj 4 ( ij in (_jl V ^JLJLj 
i L^J j—l^l^. V ^J) ^ i I liajT 4 4 ^Lu- 4 V o>^l ui J-S ^ j4>il 

J^j ^ jJl Ol^UJI ^ J jJaT 1 4 1 i *1 j Lq I JlA - 4 * juL^ CjL^I t a a 1 ^ Lu (J til 

Mj <JLg 4 jqjfcjJ ( JL^Ss ^J_G ^>u J jjv [_5j^ 1 <—^ I 4_<u ,j 1 Ju Vj 4 LuiJ 

4 Ljiljj ta j_3 LtLd ^jjjj (^L .JjjkLja L_i5j^ I L^ LgL^j 

<L_4jlj-ia lZj 1 I^-k^Lg ^uii ^J-C. r ^1 * jqJjlII ljuk j_jJal^jJL| 4^1 ^ t n| 

QJlJ ->J1 c_ 3^L_L)I 5ljl 7»- 4.j SjjLtaJt 

*"r ~ _ 

JJL_U LS (jJj , V! ^jljjJu Ljj » mi ^JjlI i n rt~i IJLA 

Ik" jlSJ : I oL ^4 LjjjjtV 4j c ~ 1 iy* 1 4 <t j 1^> c- 4 j ^ uj UJ 

jlSiVl t ^ja (jI 44 j| jJ Lu=u9l_La ^iX t Jjujtj 

cUlLsL i!I 42imi oLjjLSjVI ^4Jjl^I ! «l*JLj ^uLUj 5jjjl>JI 





3 j3j.iiJ.lj (jJLiiJl lLlJ-S*- 3 Jl^wJJ ^cJLaJI S^JgLjJ 1 Jj-O 

4 >>• ii t liC jj a j 1 4jLl>- «Oii£ <j I ^ 1 * j ^ i u* j £jL£Jt L<ufr 13 Ju>- |j 

Hr Ijy-lLj L^j Jl3- 1 J>j»_J L«JJ Djf h I LLst-ti _a 

Tycho Braha j jj" ^Jl 1 4.14 4jtiij 51 a 1 3 3 * i Ij 

4 j[ *Cjljl- 4 -JJiJI L-lSIj-!, J^q—SVl ^>Qj) <\ ill lI^ 4 i II 3 " 1 ^ 1 j-^j ( 1 1 4 1 — ) oil ^ 

gi 1 i^j-a Jj*J CJlJuJj ^Lj-DI Cli1j_}j 1 _5 JX. tiltLal ip.^LucJ1 4 JljJc 3 (j^a 

(j->a ;i_£j_LuaJ1 -}j^v| LK 3 ^ ^ <Jj \j- c 3 diL^j U ‘ "I i^j-J—UjljJ 3jjj^x 

Jx, jjjj U CjIjI a < nil JLuaj h, 5-jj. i^n ay q 'yLi IjjJ^a J-^TJL l.^Jba JL>-lj 4 j| 

J a 1 cUaljLJ^ j^jpo ^J_j- j-u-jJ (LaLc ^i c. 

J-aJLjJ oLL^JI LjJSsjja LliLU LLi jjwLLmj! 3j x t ( ij"i 1 j 4 j 1 jJJj . (JJ) ± * 

- \ ovi) J,Kepler <L1 *dJ Ij^L^a 

Lla J^t-L-uu jjfcj j jjaJjJl ^LaJ ^L«| j i jJ L-ii 3^.1 

^_rl] uj | 1 CjL^iUt ^1 3 , < i< La LLl^>j_C . 1 rtl 4 j> t n | 5 t jJaJ ^j_a j "l^I 

4 5jg 1 <1 1 f < 1 ( ijjyJjJ.1 jiljJI 'ifjl <La_j ^! ir^Urtll 5_4jJflJJl (j-u-Li/Vl 

cJllU < ‘JJ—2 I Ju4> jJ^u , 1 o guj 4 -oj LLJ1 j_A Jlllj * J} j a " ^ V1 i^<iL>Jlj 

^xJ /_-JL>- i4 jl I 3 jid-L 4-jJl Tia Cj^LjJ_» 3 tuLi>jLC j ijJllA jjl Juu 

J is^c. . ijjLi- J-jJ L_3 j 4 Jj i A j \ 1 a 11 <Lj-ujLJ. 1 L_jiL 1 ^ ? a Jljlj 

l 31t&j IJl^ ^ 4_ptJ ^ Jl_Jv 1 jqIjkJI 3 ^ 

oLs:^ 1 fjj kJLil aj tt 1 r^*> t, I 4 _Ljj_LJ ! CjL 1 i it ->JI ij c. jLl 4JLc, 

I / H W 

4 i-Laih f~.i j*j^4 LljL»- 4_L»Jj — ^iwaJL* \ 4ljXl » 4 jj 1 ^ < n tl 

L?j 4 4-CjljJJ 3.* ^ ^ u-iI JjCjj j_ 7 -tiUll J_iLs La ^3 — 4_±laJlll jJj-^ 

CjLajiill 4_L^ ^LaJ ^J] LLLlaj^u ^3 3^^ 

* “j * * I {jf-A VuJlJ i i^lj — l - |j ^ Jtr.VL ^ ■ LU ^)‘ ^ i u a i 3~^* r 1 ^ I ,rj * 1 1 "V 

* 4—L^J S 1^1 tin ^ 1 j4u --i a t 

C^kLy < ii\ S $\ ^J_C. <_JJjjJ| L^LDC-i 1 L < y L Ijl 1 jJ-J-^ ol 

Jjtj jjl^ jJ La^ 4_a^lj3j| jit_p oI j Li * a LJ_a * 4 * II j ta£ lj 11 

L n 1 i-u ^gjJlj ^LLh-Jl oLtil J->-l Lh 1 ^LCaLLaj ljL^Lac_a i 4 

TaiJI : \ 1 ♦ 1 ^L*J1 ( _y3 cCjL^I f 11 1,1 (jPt-J 4 jIJl_JI {jy ^ , Ij-JjJ IJ^j 

' J- “T v. 

* [i^jl-a'-wyLl, i] <Ul JlSJ I j,j ^.1 \ 4j$ 1 n 11 jj-al-j n 11 iy* (*) 




^ I ■ IU 11^1 1 p Ljj 1 ft I l 


4—>J I i i* i Gt 4_Lflj1 4pjt i n™ A CJ Lv \ I n a ^L_j_ll 4J L_>5jSLJlj n rf) i’ll! 1 J uM^I 

(Jjl ^Jj lJj-^ ldJd_>. ^Lu I Jla Jljuj 

L j_u-4)—iJl £_Z3 1 4 j ^ LL j Lo^ljiJi Cjljlj_^a ;jl_u_^^U < ih7 Z!I 

^>LjLa \ a *C ( j-Uto5j—Z.M jjf-SJub 1 J_^ jLlJL^I < i IL~1 v JL-^| 

(j03_3fc Lii [ <, I I UL-L.T» *■ - 1 S S_> I—q ^ 1 t 1 |JL «tB tj » 0 > I I ft II 1 oLLii >JI 


4_j jJ ; y^Jt cii f I Jl_j_>- Ldl j^_±j \ — cS^ 1 1 Jl-A> J - 3j— j_ 


^j .111 1 LT^ ja juL jJljJljw 4ojLLI ^joSI ^jL ttfjJixtl Cjjji / ajJlj 

i (j_u£ jJu ^ I Jlj& 0 Lj v \-U5j-C. ajjLeJLa ^Lsjl Jjot-a L^jj — Ij_u5^ L-J, UwU 

di_£l jJ JS" <jf JUu V] iI^jJLZj ^j JLua-C U^i /u C oa-n jl 

^C. 1 iV' JJS 4_>.j Jo 1 U>j_. ip (jj_SLj Lu-uJlLa \ uij-^> La jln 4 

4ji_i_jij jjA 1 ^ ^ JljJlaJ! v 4_lZ_l-uj diLl i ;i -v < j L djloi . |< >- 


-LOU 


joa djl_0-L_uU lLo^^Lj SjJj sJl-A . J)-oo ofL> ^ 1 In M1 jj-4 1—c fjo ( j_C C_ 


JL 


^Lull { _ T ^ i 1 j-_lJLj . Jo^fl ^1 j^ojJulll djy_2l doaJjj ij^fcL J dJl 

,“,«!! LjaLLu < _ T b 4 j i £j£L! 1 oLSjo^JJ lAIlo j. 1 -LJmi-j^l i \ S S A 

Cjtj-o-aJ| oLmj-d * j-ujLljj ^4 j tv 1 il j djljljuuL i*\ t( JJLaJ, | lZjI ui£La 

5_Lsl? 3 jjJ il o-iSjill 1 j Aj uxluJ ^yllj! SJlII < j r A) 4-ioSjSJl 4-n <iII j 4_i_iSjSJI 

J Jjow. 

jj-ti_jf :J^_ja jLc-o>-Vt i j r 3 LaLao 5 J-juTi j-u a 3ji^ f'j Mil *—£■ j-Li' , \ "i jj -vj 

4_ioa j oj ^LtaJj A.j (j| L^ jl r j* i Ij 3j_jal_^>Ji 4—t j otaJI jjf ^j£L<LU {j-C 

L^jjj—c*3 Jl_u iolijj-C. l_o_j_3 ^1 Jj-uj nil <>JuA £j\ So U^LJI 

3jj».^14 jLS^I 4 _l < c-t iijl JLjJI [jjl Juu ^aJ (j^-3 . jIjiJj^l £j-*a P^jj 4_oIL pJI 

, jjIbjJI 1^3 ■ II Z!i < jo>jZj ^ i4 _j_lJjIjj 4_c.jina tjLui^^t ^>Ll3 

^Jj (j) (JjLfcJ (<u I Mill J-jL^jJI £ j^3 ZjIjoJI , ^ j" ? r i^aJ l jJfc L^aLoj ^ aSlu!l 
( ^ r ^j JlxJj— aJI i>JuA Jj_ 4 (jJ ,4_j_JaLjj La Jl_u IJ-Z! 1_j_5j lIlIuI CLLS” |jt La 

•Ml 

fi<3 /i i (jI Lj^jj— ua ojSLj ^jjj (j-* 1 .i t LuV i La 4 _u_ijj_j> 1 j 

1 1 11^.d ^1 i?l j f Ii L i j i~j-^ jl^IjZII t?juA 4 3 LlLi^I ot 

j j r LoLo5 4 j^LjJI 4jLuij_3 jjJ , 4 jI J jLiT 2JL>- (jru3 Lq-5 i LioL-u I, \ g 

* Ijlj£oj Ij lj_d 4o jl ( j OU M iV) ^JOW i4a_OjOtIiJl 3 Jl£,LSJ| 5jlZl 
dJluJl jJj^ |j_^jLS ajj 4_duJ1 ^ulj ^jdtJLLJlJ (*) 

* [ J Sj-^ (j-^ di J IIJM-U I5JJ-I t-ida i_ja i , hLjjJ jJjjJ-ll Ch°3-^^ » £j1 ^ 1 r 









fo£jlg£JI fkfl mitt 


<GT SjJJulM 4jJjj j*t3 ijjl Lyic (j'ifl o^->j 

o Juft CjjL£ I3J La 4 /iifrj—a 4_i_^l ^ jJuSj p L » ^ l-l! ts\\ 

LlilLt-j Ljjj^jij ^loLaJi ^ 1 t- i 11 jL-53 .^Li-si i 

3-^ JjjLlj J-j 3-^ LftJJJ <Jj A aJI aiik tS 3t M ^> iji i 


A I I 


(jf 3-^ j*Lfc j-H 1-^-l>s i j j^1j_l!1 cjjt> 3 ^ c 4 ijiAjJI 

^JjJt Ju_jJjj j_a liiLLil t_£j| *i 5l *33_L-MI Lftl jl^ v I ^jLjj 

. 4_u^ljjJl Sjj 1 Jl cn-T> 3^1^ 3^ 43_L£L lilljsa iditJjj>JI 

«i >-i 

La ^aJL ja-j-^LLa jjf (jrlc i 1 ^ " L> \^\£A\ Jj_^T l_ij_£jj 


^-Li_> La 3 } * I Jl>. 4_0 L*_jI j 4 _i_LijjijJI 4_ua^jJl SL>JI 


(j-A L^l^l! 


4 4 <i <Tnj 4 I L^u I iJ<a_lLa LL^jJl>- t—A 3 4~h V ^JLlU fJ-iJI I Jak JLa-J (j-C 

3_^-^ 3-* !■ axiU^I JL3 1 3^ H 1 4jjlfLljj_) J^Lu 1 LaJLa^ 

LI \ q C (JIj-1 U1 ^1 LLuljIjI £jJaJ 3^ U-^ ^L*i 1 a > 14 J-LiJl CjIjLv-i aJl 4 j^J 

tII j ^jsLJl 3^ LLli 3 j-^ Cy* M—us? I t*v <t a LsLLi^VI \jjt 3^ 

V» ■■“ 

3 -a J t r* till IJ 4 J 4 j -L ~i" 41 _L-v^J 'ifj ^ 3^3 ^L, In 4 Jl^ 

L.jL LJL5^d ^?J J> * J<g <*«tl nT 3 jL£. q \ ^Jjl!I ^jjL 

^iSJ 


i I Ni l 


j 1 j * £j} iiJl ^f) f^i i j^.3 U»jl_>lj 31 3 ^ a j ^ mi!, 1 4 Li j j_a JI cjjb 

jl *3 jj ^-j- 1 ui 3 ^ t jj j-^t 1 11 ^_L3! jula Mi La g nL 

{jr % J-iJaiiJlj iSj_SJt ^jm 1x21 4 L i i>j 3jj^^ 11j L jj . 1 i.u^s ^ II t j ! 4jj^c, ^_>J 

v» 44 *4 

(j-a Jjf j-4 (>^13 Y - YYA) i t * A pj! (jl jJl-jj 3 *(jlj_J,l (jJl III* 

i _ T 5 4 j^_&j^>- 4-L-oj j-^Jl 1 (j j 4 (J Jl_xJ ^jJI 4 Ln^l 33—*-l j>LL_ jMI >".■ n 1 

•"» «*4 44 

(HY # ) OiA) 3-fl L i t H 3 j <1 ni l ^ 1 U_9 j_j_a i G JlJ _L^. 3j^ ^ i 1 j-LA J U tJj 

^)L-t-j “ 3 j< i » < 3JLw ^^3 cr^ ^ ^L -fl (jr^jLo 33-^3^ 33^ 

^cjI^SLj (jfjj JL_u^_j 4_jL_j_i_uMl 3ri>-L 3 ^-j * ISLuL-LiiMI 3^^j^ <Sj-^ ^ 


3-Oij itiJ^~LjZliil J_tb ^jlj-tL^ tljjjLOB-ja i_4jl_«_j__i_u 1 t_)LcS3f Ij-A 3 1 l —^'-Ug-Jl ijl Vji (*) 

, [jL^pXl] 3^^' 1 




x .< ■ ...I K1 1 pLJ-loJI 


l ^ ^1 ]|j Lfcjlj—3-4 4 L t nljj ^_ T J Li (J 4 iSJkl l h l (jt 1 bLJ| 

V* 

(jlLIIjJi ( J^JlI1j t ^jJI iia-5-3 aJucI i-till JjaljjtJi ^JJb t L&j-jjtj 4 U aj j 

(_ y ik t3 J J -Kj 3jiS ^L}L SJLjlJ {jjS *.J <■ L-Lxjl .jOJj 

(((^jLuS^/l ^jljS A 4-3jjJo)> L^Jl^JLljJ_ 4 Lgj[ j iL>- ^ j * 4 -LlAaI, | 3jdJ I 

j*V-i A t 31 IjjJcv Jl^j I 4jJLsfcjQ 5 j£j 2 l^JLc I * ^i 

. 4- i i>>Lj «Ujj^_>«j IjjJl^. (J'j^-L- V1j 4 i j ri II (jO Jju 1 rj 1 ^ 

4 i ii n\ cLajJt eLj i all LjJLj^j La LlI {j \.J JjljJ! jLIidl 

. iS\ |J^J t ii J< LMJ <-l] \ J i>)LjJ| 

(J I j-ui I i t5Tj aLuJlJl J1 j_i_£j l_LdLa I ^ n i m i Kj ii 'Ll u VI ££_}Lj_a UiL^ 

3jLLll ^jl jL»_a (J L>J1 4 % j jL ; i 3 j_ 3JI ^ru 4_ijjLjJl 

*. 1j-Lit LLxj jj ♦ <lI 1 fflt^rj 4-jj-Cr ^jJI jjLua^sJ 1 : 4f>j-^- jJjj (jl 

H 

^j£L La 4_5 jl>J| Li^jJb ^jjtti,o Lt-bjl |jLj t jL> j ,.jl (j-al 

« i JjJjLjf)> llut> ^jjc. 4JjJL jjT ^ IjLs ^jJLI Jjb (jric LgJ 4 % >L 3j-S <LjJ 
(JjSj ^ J-J V ;|j-A 4_.<t- ~ u (jt ( 3^ - U I Lt lS’J-'-" 

Oj3Ju>ai <—j 1 ~f*C11 Lj^ju .tfjLujJ - ^ 1 rtlL i a ^-g -u/ii 1 [ L» A "w" Qj Cj^i i il A 3j5 liJLiJb 
IjlA i^r>j J_3 . 3jJLl| DJJb J J—jj (jJjL* : (jj-j-LiijJill 4 j-jJs ^ jJI 

c_3 j_ljj j> j j ii ill I (j_«3 *4—«. f j lJlLuxII (jfrl t LjL^S ji-tJ jjl Llj tt.{ 

1 JLA bdjj jj<gtMI JijIjlj 4-L*Jj ^ Js-uV^ — Jxj 1 4J fl j j ^- tx Jl -SjLu 

JLt^s 4 jjJ^j La (J£j2l> 3jiLa ^^ijLxjn. tjS ! . » jjjS 

j-iijJ LL 4 lXjJo t v y A>. i ji I JJ I L * j I OJJ-Lj J 1 j Mil I 1 JJ 

(JJ^ L>^ <LSj. ^Tl ^j-x!aj_} 4J l-L-3j ^ o^i j 

CjLLlS L^Jl>uJ jjl £_lLxx_uij l_La_iLa i LaLflj 3J-JJ->- SjSLs Cj-uijJj , 3j_aj| 

(jjSL ^<i_LuL>Jl j.jL \\-cl ^1 ^ i j {jl ^lc ^IVAY — \ VY + ^ Orcsme 
Lrj-^- * ^-3-2i ^L-tii (_yic ^_ujji ^ s Jl ^_«LL-JI 4 ^j j Li 

. 1 tj J 4 JJjj 4 i n A j Sj-3 Jl->»JJ V 4_i j LL-uL j-oV 1 Lj—J-=tJ i4—1^1 f.w 3j>-5>J | (jjij 
4J Lv Ljr ^ Jjij5L Cj 4 ^- {j* ^ 4 i iirt\ j>-^Vl (j ^ j.jljtLc. 

^ La i 4lulj 4 _C.j^-mij ^ j i n a t LL 3j^LI| j> j i tL :4 j 1 jLa 4 jJl 51 La IjUfcj 

(_JjJl i ^jjljJI jj (<r\ nil ^jjjLS \ j-A lj_<fcj *4 ta _dj_ijJ| ^,-ic ijJLCl jLjj 

(^j_3 4_l_3 j3 jj ^ ^>JI :fLj —j 3I I jujIj (jrS Ljj-^t-c IjjJi (_$-ijJ 





|tCul^Ul 111 IA 


4 n-Lfl JlI 1 4iLj^aJl C^j> j »l ^3 *4 jjLj <U^j. j jij ^ j t u 4 ^^3 j^lluj 

Jpt -ilLt (j) in 1 ^-t-3 (_£ jd|j i j1 j M I rji-^ 1 i /itj UL^^ I J^i 

C f 4-u-j J^ * i 1 jji jd LJug * i 3 I £) l j f jL J Li 11 fli£. 1 * <—Jj. Kj a 

4 Iju^J 4jIj ^ ( J^J - ^ J rt~i i U A Ja_>4 ^^3 

g~ ^-J.1 JLsrl / nLj 1 Sj-a t f n"vV I Joj) rt i ii 1 ^jf j-iliLcc q ] ^ 11 1 

‘LU^ (> a eXJ JjL* uX (X*-^ 

■*• -w *1 

L^j * L#<<>Li 3 j^,i-jj'j i^vLJt lLijVI 4Sj-^J( jJjj 

oaSl * L t-%l_Lu_j ‘.U^ jLLa-*^1 c* 3 W £^Li-J I Lg3j^ u* ^U> 

4 «Cj 1 j t laL jjJI 4 ■ L) uJjjSLa ^Lhj_lW]| <_j1j£S) ; j j^j JoJI a, ii ■ 4 

^utjiJI ojla (_j-i (MV* ^LiJI Wallis ^.u.jJ 1 jg Huygens J>^ij^ 

Iji^J 4 IjS^ T1 a rj ^ ^ ^3jj d< j >- 4^ jL-l-o-jJU 4 rrW "i 1,1 ^jr )^ j) ^T^ ^ Aa t il 4_uJ_iJtt 

a Lje-t-sslj £jrt^JI clLfi j_y3 (it „7vl J3j (IxcuLuj) 
jyjlj_3J 1 .4_i^_>J| S-sLUJt^ momentum LiJ^tJJI c L±jS ^1 j_jj->- (jljl jiL* 

„ L^C L-s 3 l iJlC 1 l^ill l!-^ i ii 11 i 4-i-U > >^ l j JUZ. (^3 Luj Luj \ 

3—ljjJJ^JI : LSi— cLuJlU 4-jj>^Xj). jv t4 j 3l i^aj i^£j —>-1 Sljt ^ ^ nn V| l— t-Jtj^ 

Jj (jyic U ^L^l <_y3 i 1 IVV jiLiiJI CjjlSua L^C-JJul 4 jljl-rr-ljl 

aiMJlil jjjf lA In> oLiljc-V 3-^> cu Lj 1 < t _ y J| 4_<-uj. 1^11 

^Lta_lit jjJb i jj( ~>- ^ 4j^Lj i ILj 4 t-4 ^ 01 J 

Ir^ n II i4 ij t c £ ^—Li- O Li t 4 4_tu|jjJ L«L«u 4_^-i|j-0 4 jJ_jJLsS?| 4_j_uJu^J1 

t^y j g util ^ ^ cycloid ^^>jjjl1I ^ i pr jL 1 j < ^ jp-o 4 Li>l^p <^ 4 ^lo^j> 11 

4_iJiJLl^J| i>J l^ [j I i l . l^_l_i_5 j 1 11 (J-Ui i _ r -3 pi J l^LijJt I f ^-64^ 

^1 iL_iU-£^p ijr^ ^4 jL- 3 4 j nC j L>3 1^ ^ t 4 j 1 ^ j j T Lo JL>- Ox-lL^ 

Cj 1 flj I ^I i? JlA + I JL-J-OAJ J.^V 1 Oi-3 j.l ^ 11 djljyl t it id i^J_l_^-5 ^_4J>- 

j£> J i j— lc. 1 ^jijfu Lp'i/I 4 4 ft j 4 X SjuJL>- 3131 LLU £l ^ J-3 CJjjLSLi3 ^jijSLj c lZjLjI . u "k 
* Ast j*4 JJ1 4 'jjj t ^ 4_>^.j^ l TI JJl>j i ^ 0-i-tJ 3JIJ 4jj. j <a \ 13_>-1 




jLLgJI J->-Xl >* ( ...ll) (+)’ 

oJl < l^-C lj_LjS (J5" ^ if>-. 11, Ij * ^ n“ f .. .a tlaa. 


\ J t la-i ■> a 4_!1jIj 4_L=lA-II 

4j I j • j i A ' -~~ ‘ il | J-3 j >• 

ijr II ^JjM^aj tj-Jj Ol - ^ Juj K j-Ldf 4 ^ A (j-L^r l4_LLL_u ijJ IS “r-vl (j-iiLal IS! 

4_j^=LiJI j3_Lj±i L_3jJtJj xjJVJn-jVI !*■ i If >C1 L$la luUJ |^P-il 4 f II Cjjl^ Liu,|J_d tHjLij bC-Ll-iJ I f^\_5 

. [i^il rt-^jaXi] JjjJ_JI ^ i i/Li \ ■ i^ii \ 





h,t! IS II tb jjjiJ! 


(jrlbJIoj * CjjlSuJ r^ya O) <J£-J t —saA ^Lz I yxuJl lX^-uiJ 

SJLl^j—C £yj._uJ 4—i r iii U-J L^^LLsl ^ ^ f -U ^Ib. V - jr *t t f il 1 r, 

0^1 ^ MiU (<ukl ^4ojJ y4 ^LaJ>j lZI m <p (j| ^Ljl_ 3 ^LtaH / mIj . 4^aly£j 

<doL£ cjIj11»*i y»-'X O *J jl <UliL rJ jL£ ^ylll 

** ' ■*-» 4 % 

<—iLj£^ OjLSoJl! jiTj -j-a Julj *J ^yjLlIljj .4^isj(yifcjs LcjlaS 

ajjJu J-bj 1J-A y-^L-u La (jLiyjj <y£Jj »^nte>jJl yyu 

(j-fl t _- r 3| j-la-u <jl 1 X a| . 4 " i tl ^j—uyy 4_lii_j VI jylii t 

(_£jL>J| LSLyaLujJl Jjliil y : j i ^ i M 1,L> Li-^Ldij} tcLiioitoi 4o^lj 

** “i ** 

j-A ij-L>JI ^jl <>L> Ijy?ej3 1 (\ 4-ox^jJ <Lu\£UI JiS jtu ily 3 ^ lyjlojy-aJI 

Ji-iu I Jo* ^jSo blj ua >1 ^JjJI £)l ^j-Lz. SJljdl Jualj—ill Jjl 

<?iy 4 HjJ 1 ^> s AJ > dj^ ^£Jj , j-ULS yA 


J^3 LSyLbaJiy (WrV-)-UY) (^ 3 ^ JL^J o? y jl^T ^jLy ^ 

oljL*J^I OJo (jlj <^ol_3 I ^ 3 yii V tji yG 

4 ^ r < il 4 j iXloyll £gjl JL1» 4 oL!L£ ( j r -3 ; \ 1A V ^LtJl \jbj Aj J-^j * LgJ 1 Jj 

4 l»j JLsj /’Philosophia Naturalis Principia Mathematical «4 in >UM 

- ^ il Ii dj! jj_lm oL! 4 ^ t^s • ^ ; t"<^ 

-ciJLl ^IjLj eJi^yu i ^uj. H j tl 5 JJ aIU L-jjtyjsJl (jyj *yij 


^ Jl 


^iy?c_4 ^Ly-LaJl lZjJu i£yyj'J_id ,^Lj^yaJl tf^hjljii); L 4 *-ljuj? L*L«u 

A 

Ll! (J’ a_ii , j5tdy!l 4 \lf\ 1 jJL>. 1 jr-z£- duyy-^" 1 »1 .4—ujy^u Jx,ly£ 

(jylj_l }1 1 igir 7 ?l 11 jo i 5 t 1 jV>1l ^ 3 * J. ^yli 4_i_a^ <; til ^j-ulyoll t«^jil_iJ.i)) 

LjUoIjCLsI IjUij Lulf iJjJ-CJ V L^J 4_J_LtfiljJ|^ 4 1 ^ ; A L J^l -*- _4^ cLSjLlJI 4_yJji *r " 11 

^gj-U^ d l 1 it <laj tlh 4 1 r 1 niT jy?«J jjl Jo V Luf 1 1 n »ja 

tj( [jy-^ 4-U^uaoil 3jLuu>Jl j-4 l^jou ^jI (jVI y i^kll ^yjJ * 1 nig, L^j-byij ^yil 

■ lM 

jljjVl Obj-Jjj 4 U^Li-oJl ^1 i 11 ►4_uL_i_j_^3 4jjI a ~i a j_L_u y^ljdrj 

. L^jIj jj-ulj-iiil \ eiy. joiaifejj Sju>.lj Cx>j tjAjl i I j 4 _uS^ 5J| CjtSy>Jlj 

^<d 4__>iy^_CL jt_y d>> i\\ I Jui> ^jU Ldlj^dc^l {j£L <L>-JJlL 4 4oi VJ 
J ** ^}"j f -O ^jLillj * I J_^j J t iVflj dL_5 OjLSoJ {j^ tyiyjj Joi 1 d-jJ 



(Hju l$SJI PA tu is 


Pi j »1| t l^^Jl 43 I^J fijJ ^_y I rU^^Jl <-_ul 1J n ! 1 T<y» 

H • ** »« 

jcJ *4 -Lm£o ^-lC. I ^JjLlMj i LSLlaLjjJlU 4_jcj ii--w]I ££jL±i1 < <ixltuSj 

j>_j^j (J a til (jy^£- JuiZ .*4 <?j-5 jp jJLj 4_1_»J Luajfj *4 jJoL>- 

4_x-u^_ ^ c T lJ ( f. L^jjil ( (jyl^ j-£- JLjJbj J^-lujA ^1U> l JLaJ * 3yy*Jij I ^^lc. o J LCiC I 

ic. jjLSLj Li 5 1 ,jja ai Cartesian Progect 

S' 

2JL>. 4 o ..ii 11 0 JJb ^jlJJJ 1 jj i ^ ^ jt^r, lJ 3j),t n'jrfi^ 4 j L-bl^c.^1 1 < >j <iVj 

OJ-* <>* Ur^- r?1 iy*=^3 J d! <-^ u J 

M, «i ^ 

* 4JI J nioll 4"icLa 4 £j LujJ <j I 
^j-Gj >4_9 * L -q JjL J I 3 JLjI_4_o 3j-i-S C jjj i^ r. £j^GLlU I Jut * I iSr] 
j ±-l * " 11 fj *C aj ^Ull 4 _i aj-xyju I ^jLlU ju ^jlVi 4 1 II LtjLLxj ^j_cj 

<?J_it ^ 1-C. 3jjL Oj loJ Li j rtti Ijjj .4—J—JaLjJlJ 4-j rttVrl.1 J^-jLujijJLi I —£±£. 

u-ft j? j ir> Lin {ja lj- 1^1 Ir ^jLj i jX. Ll! 4 jxj J_La V Call 

*4. t j jUtl ^utl^itaJlj cl j Z^}\ i aj> o^lX I VT ll £)Lj 1 < fn £jt 

tVit (j! <a-i ^4 IjaIIj j aJI SuaLi. tL^Lu Jj_uijtj 

f£ljJUt Jft "ill ^JJ Jj —jlj | Jut jjl ^y3 j ^1 mi S3jJjJl->- 4 —1 ^ 4_u£S^_ftj 

t—jy-uijJl y-uGj a * 11 jyLu jit: |Jjfl *>ij Uj G Jj JsX. CjCsL-loj-S^ 

<3 ^ 7j * i t \_J%_lu Ij Laij(X I I f 1 n ^ L_lGL uuJ L) djtSLdJ I o Jut ( 4 —lJLujJ dt I Jl^Sj. * A A 

c^jWsVI tSjjyjJa Ii 4 -j-J Gcaej ^1 J^jli liLa t Li&jjilj LaLlkil jJn 

, 4_liiu jjl ^ (3^l jUj| 

: K u^LujJI jUa^ ^y-o-lall ill I Jla t^\y "Ij ^4jl J_jJI Ju^j 

t LAj4- i (jr^i 4 _juuJJLj Juu *{j\ <il 

« » ' 

(jt uj^ { 4 Jajl j iU 4 f^i j jjlSil)) :^jl U a j-A (Jj c 4 i^aJL>> 4 j l^sj! ^ja^Co CjI J 

,<a l^jLiSu 4 iyt LaS jJI J-C. JJolJ c £jr d 4J 

ji 

ijlt^U ^jLSLJJ 5 a jJt J \ J\i n jjf JLjlj * n2ff jjLSLU Laf - 4 " l tj 

M 

j-Jl£. jjISLj 4J>f Co SjLcj ccUJi ^Lui3.^l (3d>^ l>^” Lli-jlyx ^ J-L->iJ 

4jJ £->■ xijlUia 4"ij 1 U ft t^nj 4 j|j (jLaj 4uU JoLLij .KLiJjustu^ 

jutLLaJl ^ J. 1 111 TI (jLajJl L 4 I l£L* ^ ( jua LlIj 1 .i4, ll 

SjLc:^ ^yc. j^Cu_ilj jm^* 3 ^ L4_l 3j fli rju^Lia ua^JLUj 

*a tJT Jixft3>J( ^jLujJI (jA ^JJ 4ji JVj uu U 




ftgjj iuIUJI pU j »qJ1 


I j 1 i ii LjJLs \ L c \*J .! l 1 * * ' j ^ 

* U •« H, 

O j <i->u 11 ^ j I r S^JLaJ 1 o Ju* |_^4 j Lj_jj5 I iSj-^~ ^ J i 1 

^jf dl i7ijj 4 I < gjj. J ^ 1 Md -il^J i cLj-iilaJ. Li 4 jJ CcIULLA |_J£* * |j-A 

i -a (_jS ] {j \ ^ \-£- ■ JL^J L? JlJlC. 4_jlj_aJ I (J- fl- iJ 1 j* iSL>- I I _L_>- I j 

— 1 Ji_Jj <*-•* ^ — (Ji-JLJ Ll_iJj->iJ U!^ -* 4-^ *4 ft -LsLSJI Cj'ifj 4 flU 

4* 

5j^>L_c,j . 3 aiuL it ji 4_JL^laj j f\ 3 " 11 £ci\ LusjIj <■ 11 (jlSLU IJLA 

>L^ duL 3jl—ii^fl diij j| - 3 j^L_lI 1 <GljL-L-3 (Jj4s j^_lj 1—- LiJJi 

SjjLLaJI ^1 j,'! jjh^JI C_l^_^J_s—6 £j£l 4. q ^ Li_T 1 <L^J Lj v i Jl JSJLi^a 

^j-0 'Sjj-J ^J- 4 1^-3 \ n~-till ^SLoJU ^J_d JaaJ 

aj -A u 3 'if i I J-A (J^ £yi u^_5 * t 4^1 ^ O y j-L±J, I dllj !*>. jj 

^.uu m j ^ >1^- 1 [°\ *4j a-.,r Ij,^ 4aL jLs <Lo_Lfl^>- Ll! 4_jjj -j aiJI 4^1a Lm_iJ 1 

“ _ - 1 4 * 

*u£jL (_ljJl)> uA-tJ l AJ& 

J^Vt L^lL^ (JT ^ i^3 " 1^4-^ 2J3jj*-jl^ L^jJa (jfjLj-t I 

^ H ^ 

4-UjliLl J) 3 jj UP JuJtJ I jJl JJ i^3-SJ 1 ^3 j ^jl^ i J lc, lit l 4 OjSlj q) jL-i_*J 'if 

■Hfc H» 

4j-S^jj 4 'if i..>JI :{j\ rtll^lt ^jLSLLlj l_J 15 i _ ;r 3 cCLcLlj^j CjJlo£,I j 

^ •, 4_Lilj 4-^.j. ^71^ i it a ^^3 ^^j.1 In 11 tjliil Sjt-3 f 

u-JLjJI ~ij il,l L>al - L£-U 1 "i ,VI C_g>.t jJbj iJjL^JI Jj^-ill |-3lij T. V I 
4 ~1^- ^ j<5_iai_>JI 4±L£ :£n-^jljJl 4 j IU U J)_i 

^II! \ i.2JL3e_*Jl Sj.S-3 ijl . 4 jlr SjjjJJLl 3I t u j ^(Jj-LLaJJ £jlSlll 

£ Jjjj—jJ i^ll^ ( *^Q J^.1 3 j f. I 3 n i ^ lc ^ d l iLlAsLa Ljjjj 'rr 4 

TjlJLI ^iiT. 3 j7jJJLI 3^ 2 JI ii] . Lilli i a 1 t»->> 3 -^j 

cj'ifjLi-U ^j-A Jji^>. laa3j ;4. jlj-is[ 3 "! 1 o'ifjLjJ.I j—>- cJLJiJI 

^-L3 Lg-ti-4 ioV^LxJ.1 i>J-A ^ ^ 1-0 ^ Jl- 3 . ^jl_>ajJ_I 3Jtj^ CuLufjuvf 

* djLc.1 Jut ^j - 4 £1oj! j^>_3 * cjLuu- 

1 4jjJ ^ > ll I 4> J-A t_j|j—Uij 4 ^aL>tJ ^1_£. J q\ ^A ^ ^ 

: C,Ljs-LjJl i _ y 3 IjlLJ i^- ■‘^ uA <J-*-AJ L 

\ga l A“XI JiI_aj 1 4 t ij^i Sjj-i-a ^j3 ^_»_3 4^^jLlU t j 

T^-jLlllI , UuJl^- Cirwj^a ^jLJL 4 ^ jl 4 j 1 a Cj^J _^ > ia 

. id-TJl ^^nlLi^x.'Kj 4.l^^i tI ^Lui^-Vlj \ jjJI 4Sj^>. ^ 


S\ L > 



ftOjIsUI 6>a jnl9 


1^ ijr^3 i4_LjjL>Jl 4jjJa_> i Llj^jjv jcJjlj L <S t4jlj l U2U. i t ^ c . T ^\c 

jj-*b 1I d 1^3 | * 1 n i I —J-jJ) 0^ Lj3^1 l ~j- 1 <■ dli j&j 

4 J.AJ.3 :>J1 4-1 J) J Jf-?1 11 ,4_jqL*JI 4-1 M j | j. 1 i *% ^y^> Vi V " J fi | 

yjLd {Jfi A ill > (j^i 4-iOL^dl {£3 ^ ^ ^ 1 ^ 4 31 5jjj— 1 U3_Jl JUjL-^tJ Sj-L^v jJI 

^ya ^1 JlJ«_j—M ilj IjLjb ^jT >l_j£1jSLII Jlj^Ij nitl 

3j_oJl 4 j_a1jJ| 4_lj \ i*M-iJl 1 n ^ j^b ot^L^il jJjjL-3 jj[ j 1 £ ^y_j!j_2 

J-ualjJI JaiJI Jj-b ur^ 3 $aaJLa 3 j_ 3 — 3JL>J1 aJub Ljr 3 — 

jIjJ, j^j-j.uLtu^/1 j^JLI Jsaj^j ^jJI OjjLoJI £j\ ^o»»^ M»tlj <—j£^SJ1 

3jj_5jJlI 3j_ 3JI ^jf 4 t tJij ^4_i 4 ? f ii 11 j|^ period 4_Lajj <t*5jSLJ1 

L_4 {j VI j , 4_£ ( i-oi, I 1 j J-O^c. 


-L-U L i ) 


/1 Hj 


*^j-jduL<-uVI “ Kj ^ LujlSI 1 jl_l^ 4joLl!I 4^JI cjVjLi_* 3 4—jJj g-1" 

H »- 

*4 jyL1 a| ^Jj 1 L^J* ^jjjb 4 ^lSjSJI cjIjIjJJ £)! cjVjL*-U JlSJp <_ 2 j 

* W-u ijJ[j [ j r 3 11 q mi l £-2 j 

^jyliZr 1 t ln° ~r JLJ lJsj) i a ^auLtil th^-^La ^jl Lixlc i IjLib * a Lr^J 

(jL) ^JjL>r j i u ,jXj£ JLcIjSj L^ L^J iLualatj-uil ^Hl 4-Sjj-LaJI 


IwLA i j^a j^i^f [s*-l!j£xa Uill I i—^n*Cl 

^yjJI Cj^jLxJLIj oljJiUJLl ol "<c. ^Oj OJjjJl t jjOJ JK ^>L) 1 ± a a ^ 

* 4 3 iii"i $1 jl-5 ^j5Lj ^jj OJJ 3TL i jl5 Hooke tcjjlj 

4~i_>,.^ j-^Vj LjT ^b ULaj^ ^ill ^JC->Jl ot 

i jj& Ju^t) j_A Lul 1_4 ( ^_L*J I 4 3 ^yi JJ3J t frSj * LiLc-1 

4_iij ^jb 1 J>1 n“i tr, I j iILuJ ^jjLUI l J_Lc UJ^5^} f^LcixJl L:r S j <) In a a 4jLa^l ^Jic 

(jjSj (jt jJlju V Feyerabend ■ ^ j j La_S ^_/VI L^iu .4 y 3 '•* 

1 i tic. ^jLoilj iLaLoJ 4-Cj^, ili A ^JUb - 1 f Ut ^e_aji Ltoj|^_iHi t4^jl > 4i 

4_S^Lc, jcJjLalli j-jLlSLlI 1 jub 4 _b^Lc 0! 4jjL3J| j! ^gjl 3TI j^L lj ^ Vjl j < n 3 ^II 
Luj ^ 3 i ^jT ^-(b Ju^j.jiJI ^LjuLLj 4 i i u *C" O^J fd J J ^y 

jU^jj Lo li-LLo-j <i_j j_j-i_JjJI l jub jL>. ol 11 jJLIi V ^ _ !J ^ ^ i 

^IjS h£$\ t l l *) ^ ^-aj i „ \i q - 'i ^X) Feyerabend j^ q J^j (*) 

i ^ WO «^,g-d,1 J—usi) 4 jLj^ ^4^1 } „ ‘ '“ ‘ J . Lx>-L»-=3 Vi_l->- <L rA - m L g i 

3 -ft C L> + JJ_3t_d J_3-lJ y j in 1 1 JuSI (jSLj ^aJ ^Jj«JI 0 ^ 1 I l-oj!j <Jlj_i_j ^ ^ 111 ( j£, Jij_calI £\ 

, [q! g ^j-HJll] 4_j_kb jjj (jSL^ ^-aLlU 1 4-Lai i-u jjjLi ^_aj> *j V 4 jI ^ l » <1 j .^gj r ^j_a a 



OaijiuUUl I 


J 1 1 j> jjqjj 4 iL^al Lid* j4 J i—>* S?l til 1.1 <jL} 

LSa£> ju^t JIJ-lu 4jS? i^_i3 Lai * 4-a^^La 

Jju>-j^l£oj ^3 <jL£ La 1 ij L V * 4 J 4 -jtjl fUl ojj\ i*aJl ^yA ^LtJ^ 

*^Lual 

ijjuLu jjylj /j-j jLl—£. <Ji ojj 1 r^fl <J_t-d»L_iJ| Ij Jt { J r 4 ^flli 

4 _^ 4 J ,4 <1 ^ ol mi 3LI, IjjL^a CJ-jL^ 4 -W} t 1 LJ (jJ 1 nil 4 1 4 _jJ J L>J I 

^ylc. xi a i^i 31 (Jr^J oy—^li L_i^*a 1 ^Jjt 3 ^jjjjL^j 4 _DjL>Jl 3 <jl ^yp l^-J -3 \ 

o' ijJ-olSJl »I jjtU ^IjuiU rj^LcJ i h& O^J * 1 aflfJJ Jo-aLoJI all .ju 1 

J**ll 0 l 5 Lji t^.fl 4 * 1,) Jj_ 3 _> La-£ oLL-Jl oJJt j) dJufc 

LwL-a ^j.jj.j .13 ■ lLIjTcL-I 1 n>itl ^_£JL 3 tu 3 ^j j 111 ^3 4 _Lal^ 4 _>jju^=> « 4-3 L ua 

* Ln miV 4 I^Jl! I Jut JLC. Vjj OVJ 4 -j i j 3 L V ^_i < .11 

4 _aLt_11 4 _i_LjL^J' ^j -3 i—2>jZ-C- 1 y Lj-fljVI ^ ^ 1 i a-i j * < 3 ^.t.l I (jut .jJj_j_! 

(yZi i"i ^ iT (jl ^Ic- . 3 jujiAJl 4 u^_ot_j "A a l^L^J 1 ^JjLJLL 4 _jL 5 ) £yA 4 _uILjJI 4 jm-LJ -1 
l^Jj Linlilj 3^-L^U J jl 4 3jJLl| d J_A ^_a^La 1 XudLa * tjh 1 /* r^j l_ 3 j^_u 

3 I u_LL 1 4 j fl JuaJUj I j (j I j r d-ta_5ti!l OJjsj 3j- 3J1 (jl LtjLLa 4 t 4|j 

( 3 f LjjJa-La 1 Jut jJL_iJ^ V L^jSl!^i-g int 1 4 _uLSJ 1 4-3 j mil ^yic. ' L 1 ^ 

^ -nJ OJljj| 11 ^ Mf 4 t^^a- U1 ^3 ^olLLu Liiljj) L^jjJ Lq ^it^j jLJI 

- U-i^^SL! 1 J-U 3 Ju 4 -» 

(JT^ _ J J , ‘ jO ol _ 4_LiiiiJI i J^j jyj 4jl 

k^cJjJl ^yS lJ\LoLaJ 1 a V lutLuuLu La fij »£pj On 4_ujl_>Jl 4 u^ l^i ^ 

^J-*J1 ^L (jjJ jjcu-j Ij^L^ i !>L*_3 Ltj^jjj (jui ^pLs j>a\S^ 

L-iyj-dZ> i LlLyuLu-t I ii^ H 1 Lu^-a Oj^-* 1 

, 4_aJ-LC SuJauiLL L^i-1 4 jjj ns j La L ^lc. 

ju-ijluJIJ J> HI C (j-auJl iL^ujl £-A 3j_>-JjE JtjJI |jufc jJlju 


La mLc 


o*- c > j ^i 


4 41 *v i TI 4—uq 


b- 11 J* ^b-c-Vi ^j-w^LV JLa^l J-Lfia-dJ «i-L!jJ 


i^i "kJ1 < j wj ^jJlLaLtj fLa ^jOlaLt La^J j >\) l_9j_l^j 

Lit La . L^J 4 dJlioVl 4x.Lu_uaJ| £j£. L0L4-1 4dll Tt_a 4 1 j^Lj i/i (^jL_a 

CilL i^j3j_u L^la-iJLuil ^1 LL11 J % nil 3jis CjJt_L_usf 

Lr ^ JjLcui jl (jjJj-a jl ijr i-iiJ-^ (jjJ i jA ;4Ibtj 4_uuiLj ^LAJ) 3 j^j9 


|Qjj|}Ul fkQmlfl 


■ 1 g %j 4-5LL \ ) a jJaJLa ^jLaJJl jm-C. Ji^oLSj 3 i nil Ol * *-5| 

— 4■iKJI 4-51U '1 4 j| — j • ^ ^ 1 Ul /l/ij) .SJaLLaJl 

i L-mIj ^.j &j V 4jI j j^>- ^5 xcLUj ygiLcj ^U^-laj JjJaLiiil o^- lib o^-Ij 

v» v« 

4 j f^L>- 44 j^> *»■ i (i (Jj£j jl£j 4 x^s L^w. LgJ 4 jl« ^j| -1 t^ij , jjj 4 jI 

4 j ^ 7 J_lVi J_>J1 ij^-i IjU (j-a ^J^JI J->JI I 4 ?Jjw ^1 

<jt» tjj-^ <• 1 <; £ i tjl a -* "r J-jj 01 1 tn S 5 ^jt-u i ii i S^-caJsVl JLjJI <_. 0->- jl 

,^1 o3 o^ 6 Xs ^JJ5 V Lu^ ^1 «0>> 

al JlJ^-j-u 4 ^ Vi 0^ a U 0-^ ^Lj <Qj V-aL* j je-il^-cV ^.j^LLa j-Ja^aj 

J_o 0f.[ nK\ O -43 J>^ f ^ 0^ 3^ 4 I5ujaLu jJ 1 jjyi ujljLui^Jt 

CiLL^Ji o! »rt II 4_ufcLcj 41 Ltg Cj I j j> ir. 4 Hjt > II 4 j t-XLjjJ 1 5a. i a ^ 11 o*U£> 01 

JL_>*( ^ J lVd j 1U V 0-°J i<? I J-XJfc-A 1 _ jy 5 Sal 5^ J. L t ?V I 

1 O^ LUlj-^i { _ jr 5 jl j 5j 0^ 3 JoJL a JI ^_&mi jji ^ > j. nlMI 0^ 

* * »3 ^ jr J ‘ ‘ 1 iQ ^_j Ij Lfl i n 4j| * ^qJjlI I 


J j-aJ 0( 4j V 1J-A ^J-u-aLaj ^^0 0^ lS J-^ ^ O- 5 *- 1 * ^ 

_ CjLjj <tl SJjJlC L-J l i I 111 4_4JJ 4 CjI-Jj. is\ <llj Q11 "1 1 IS-LLu 

_ jl^i (jj-U 1 ^ J ^ CjULA 44 J M r at j n»l JjLuJ ISLuaUjjJj L5^L>, 

*"i Vi 

OlIiLij i^liJI ^ iILxu i4_x3-LiJI j?JlA O^J ^aj-i^aJI La i 1 \ jg a VIj-uj ^Jaj LcjJ 

3 i I i^i 13 * lS*-j-^L-OijJl i—j j) 11 1 Qjj 41 1 1L, ( 0"^ I—uiI^jq t, 1 1 [ ^ Ij ^ «a ^ I ^ ij *i 11 o^ 
;dj,„ ilaLUi ^5Lll i 0-^ Lajaj U^ 0 ^ 

Joj-L->JI jl>p 1 IjlA 3^j 1* It 3jl t iLill 4Ti aVl 3 jj 1 O-^ 3 li^-lj 

4JjUljLi jJj i4uirrt‘(i 0^ o yVj 4j-il^JI 

^yj /) i j 4jJ 4—t-jjJ—o 0- 4 Ub) t Lj 1J >. 1—l^j—9 —9^1 O^ LjJJJ J—aJ 

L^5wL_dJ .oljjJI 0^® O^^"' 0^ U^- 43 *3 ^aJI 4j 11 4 4 jj jJl Jj 

1 * 9 -1 J Mil, I ^ j ii . ~> J 1 O^. Jl1^-J 0 ^ 4 l A J 1 f m f 1 .1 4 ]r*\ 5—4 11 |j< > i n - > J 1 

VllLa Li^ji Julj n< f. 1 jAVl J-jLAj 5, 1-i- t ^a-9 i _ T 5 4 ( j^sj_iJ| 

i^aj Ll-l^^_ 4 Ijj^uaJi : 0Ju5£>j bb U5 

4 1 i"n 0^0^-^ 4A5j 0^-4JJ 1 4 i n 4 j 1 rj^ V Mill 


ftjtjmlKlIpbjkftJI 




»"y i 


f " r 

1 1 4 ul> 


LtJI uL > JJ d I Si .^-wll 3j| JuJI L a] 


^Lc jj Jii-Ll.1 ((Dioptrique» oj L£_s_i i_sl^ c-oLS ja 9 <J^L>. ,j-<a 

tJLill J j i . n <^_Lc. .. \ j t j 11 ^ i>»LU L j_a t _lc 1j_jJ \ cilij ^y 2 j > > ^ TV 

* STjJJ j! p j J>ll 1 ^ U >J 1 jl iVi. IV I ^ JU <> u.j | <-_9j^C 

(jlSj | jL^jVL ^ Mr ,11 £jG!j- 2 JI [j-a * ULo 4ijj^ l 

1 mi jiii p~*o 1 ^>1 i j ^i ^ . 3 i*^ \ Jj* Snell 

.^^L!l& ^II j! *UI) i 3 uj i xjj £jtj Ls Ljrl^c a *j J I* I f i I | 

4jj>_^L*_a (jLi_>- y *' >■ «^' 4 gM i«-~* ">JL I (j_a I^JLc Oj Lij J 1 ^- "| j^j I LlJsjIj 
^^9 j[ mSuVIj ^ISouVI ^3 Lfcj-<-LLS j-M hL> 

**m 

«_L^^_uw llLoj ^ 1 * tl 1 ,^_l3 ^a i ^n!! cjVL>JI 4JL*. Jjjcj t j_aLi ^j 1 u43 «l>I 
3_iLa ^jJUl O-ljj il *4 _Cj|^_a i i In 11 jLiJl J. n C 1 ^j_a J-^ 

* ^_yLa L3J I Jitj 1 t_j XLst-J (jr ^ V J i Jywtj I ^ n m 1 rt t 1 j 11 ^ i" < „>U La 

JjJ .^11 l—J q J^fcj ^jJl _C.I iJjJJ 5^ £11 d (_£j l <4 U-LJI /j_A 

4 jfllnUJI 3^ykUcill (J^JL 4 3I 4 t < ilaJl ^.la II L 3 ni^ i U*'- > * * Lj^Lj^LjJI 

J * /nil I jJLC 4 rt »^J4 * J I 4 in 4 \ 1 4jl_3 £4jj_cLi5ill 

£) f i jj i la 41 J,^ f“ij I a j i ij jj I i) 1 ^qJjljj 11 JL^> ^j-jo I j * 

■Tr t-lLi t ijJj £ 4 —lA LJ1 I l .^u j ^ ^1_J t i il i 4 i j. t^i t \ 1 1jjJjfc_£iej 

^jJ| ^LtajJI JjLuI t3 JuJl_>. I^LljI 4-La j. 1 ^“j i > 4 i jjloJI ijJj * 

^aJL all Lljj. r^ 1 J J ij l— m . J L_>* (^ \ ^If. ^j^JI P-Lwjl j ^ ' 

* Ijfcj^JtJ I Ml^ll liljj JllLaLj 

I t-lLUjI Ij i It J t ^Jj jjj) j£jj 1 ui 

,jj£a 4 nl ~k I^jJ 4 4 Sjrt >J I ^lc LcjL Li 3e-ula_^j *^LLa pj) jL^H 4jjJLj 

1 ^ i iL=>- ^ li II £ya LjjL>- L^V tj-jjSJI i5i$3 p'*t) f nl j_u a 

JUJuL J-3 jJI ' 4ji-^) 4 4 3 j3>» £?L&j_£_u| ^9 LiS Lo IjJ i tvLu^>l-3j 

_ _ ^ 

5j£LaJI i lLl^JI J-jOjj 4 <ii i' Jl_ 9 ^4^al £?lj_ij 4 —S-jJI 

, iLaj> - 4 j j^ i^s jjj-la Lv ^ a d Ai j ^> 1 1 

> J 1 \ i^i_i tin 1 _IXI )i 4-i Li_£ _ jJL 1 j—i lIi 1 —iJ 1 (jj_oJ I ipLj_j_^J 1 jj t ii >41 lLi-Lj^j (* ) 

- J fj mi l 0 1 A i *-> j 4^1 1 oa l l j 4^-i K i t lj iA\\ _)Li^il ^yAjLiij 




I CJjtSLo Ji-C j Jt 4_3 jJl 4_^j ,^!lc- ^ UJ <jL£ 

^j_S j 4-1J . i >JI (^J-C. Js^jjw-j ol tly 3 1 i I jjyi-c. 1 1 —uj1 

4jL^_JI ^-3 (jj Ji— l!1j ^ j-i-u31 Ci^ K mi 4 ^Jj. 41^ a >sJ 

* J 4 "i*C t,1 J-^15L!I L_jL_i5j-jil JI^uj , LjJL^ Gtu7?lj 

»»3 J ** "d IJ ^j-uajJL) 111 ^ 4-jj^laJ ciJljjl IjjLS J-^_tJ I L-Sj-J-U 

t realism 4-j«qljJJ L_j_^i^<u cjjLSuj <j_4 4 j j 1311 o-la clAjl^- j3j 


4-jjjj ^3 j. j^i rtJIj 3_I_aL£ 43>jua ^1 jJj-uajJl ^jLCaL ^Ly^t 

LJ^j'i (jlSLU , (jliilj Iff 3 ^ju (Jjij jjl ^jSwqj^ 4 jIjlLqVL SjULI jnlt 

^J) 4 i < .i IU jj v Ij^J jjT <j^-<y 4-dJjJJLl iSlj^l (jj <Jj iS-iLa 

Cj Ij>-j-x 3 jy <ii oj £-Q ^ 4jV — ^jA-llu nJ I (j^jMaJl OjtSoJ> *»j) i^aJI 

(GljLoaVI 0jUJ 4 4 1 J-^3 Lj £)1 iia3j “ j L uSLiV I (3 1 —* ^ *i ,A <>L>iJ^?l 

* eLo lL1I3jT 1^ i^j3- i~f lt£ ^j]| tUj f^tl ^l^aV J3UU 

LiUij juujl 4-j-uajf ^ m nVG l3j-u< ^luJI j-j_c,j 

j i c. J CtTL C. J) i^l l £)( 3 j) 1 ^ ^3-j ijlIjU * y I » J A (jt LJ-LU lL1^_4 Cj^_)JJ Jj^XjU 

^3 *\j * ' 1 fl 4La^ j - f [j ^tl j. j r. Cjj xs\ 11 ^ u^lu 1 ^}ll a i^_ai A /*li ■ Uj ,uj 

4 In rt > LAjLuu) iLj 3 4 L*_fl dl 1^ 1^ i I 4>i_LA t-uJJ^ j ~‘‘ i j ^ < In 1 LjjjJl 

4-i i^abj 4_tJ ^Jt 1 J ~ ^ ^-j- " j 4 jj. In il I oJJb Jj i^Laj j ft jl& ji-^>oi v 4-la.jj ^J] 

Jnj)U ^ ^3 (jl Jy ^ tj-tAJI cjL^j_ 4 (jl ^1^- ' 4 - l - a *j-^ J 1 " / l f b * 4 —j_l_£j 

4-ij>,jJLI 3j^A ll CjJlSTj I injlj . jLl ii*C i^fl ^/ul^3 1 ^ J r ^3 £*_>0 1 tin Jj 44-4-1-3.7,] > 1 ^ 

JlcLi Ijji L j3 (jA m^I .3 jJjjLjjJ-J I ^ ln>-V i _ J jl\ 4 laJ I ijjuii 

(_3_n 47_^L^ < JU‘ I 3 j_>. 4_jj) *+ r“i Lfe^Ailn4 jlj^i * Grimaldi ^jJLcj^-ii j_*j L4-1 b 

Jj_3_j i.n 11 L^j (jH-tl 4-3 j^U 11 jf ii 1 ^ 4.n n- .Tj La Jl->. ^jJj ^ j t" 

Jl^f Ijjt .cj j X M l 4^i iTj J # 3 <i J} j J> 4 t ^v] 1 a ] A\[ )" a Cjl_a-J-i-u_^ 

»1 Jl^ oj-u^h Oj15 jJ (jJLt-U 3 Juju Litm-J g-j r>itl CjL>*^4 

t tj. ^tlnV o jJ^_a JlL^ij 4j 1J ^ ^^31 I I 

; 3 ^ 5 ^ 4_U‘ ^ d ^ OjISjj jli3( (j!^-»_^ oT JukJ 4 j^-L>J | J ~1 i*fi ^ 1 i?. ii 

4_1SLJu_4 4-4J (J-ujJ ^ ^ S \ ‘« ^ 1 3! 1 Ai T I 1 A 4 i Cj (j Ij3j-A I 4_4J 3) L5 I jj 

( Jx.l_3 Lq_9 pjj-j.o 11 i^-uaaj ^ Ij ^ 1 (J^ j mii i^-LA 3* (* ) 





‘Jjdl ^ IjjJI fl i 3 La l tn J t lij ^3 £■ J ) _ iO 1 1 ^-I^J LJ 

— ^_iVl i_^Dj^3 i_j-&) ~ J 1* J A 4_>Lvj Jj_a_i l-3 S jAj. a 1 I (JJ 3 Lj JL_rtJ IJ La 

JJlLj-A JlIj^ j_ijVl {j\S » 4-AjL5 j~1 ^ LjI jJLoJ L ^V. _1 A H j^JjL ^jl_*_A jj-A 1 flit A 
^1_>. i^jLSL <J£ ^3 ^uaLv j 3jUJ JJitliJ i ( _ ;r ^j <^^-3 O^L Ja-Lj-u^ i^jLa ^_LC. 

_ H* ■* ■* 

iln i ; n^ 1 _1»A ^j_a ^ L J-AjJ * plj L11 V 4 j | LLu-^ 

* rj ilaJ i Cj Lvj^a j*" O' 0 * 3"*c§ J V * j^iL-L \Kia 

^ I JL_> 1 L L-d-uaj 4 jLj ^ ^JLJl Lij^ju j^J-C 1 12 431 1 111 

<jl Jj L.a ij—U^\ (j^j-oJ J> LiA oV* J n t II uij ^-j-ALLa 

Ij^A ^3 i<n ^ J j— i ‘* JJ L_»l c51 i i t A J-t—tiJI cPj - ^ 5 Ct~T- 3 

* V 1 ilcuJ ^ Ll£ 1 _} £)^-l * ^ J)J) < 111 

Ijuij ^ ^ j h ., tl ^gjLi3 <ji fXil ±±*jl\ LVh I LaIjJ oL^ 

*+ ** 

l3 j__^ ^iSI t.j^j j<(l SjJiLUL! ^L-a J^-l^LLLj ^rlL , ^j—L a,*i j ^ j_ 3 ^Sfl 
- J^j L jloV j<u.o.->JI 1 j_a ^1 g. ^-ajjj interference Ji-ljCiJt i—sLii^l 1 ^ ^ m JtJ 

^ A * ^ ^L_*J1 JlJJI t A III ~j ^1 Jjjo J^I ^Jt> ^j-wl—AjJ 

is 

^-jL JlJ>-I Ljr L f. j) liaJl lL-Lj ^jriii ^ /L <LL}j^_>iJ 

d—LLL ^ic d ^ ~ • TI ^ jjJJt ^ jJla j- j.jj ijLjl^La (jLij-L ^j i ^ L^j 4j3c_lLl^ 

^Jui lZj u_l^u_>o A Fresnel (Jjj^- 3 rr»»n rji i_j_jL>Jl (jric 

^Cls ‘ u tj -4 1 L ^llLiLa (^ujI^-a ^1 s^j-l-u'u idiHjL>-Vl £lJ_a 

Ji^l Jl1!1 jUJj * d j> 4 4 -ojIjJj J ila3l CjLLjv^LI l_jLJI 1 JuA 

t_ijLtjJl oJJb A Li ts\ ^ Jj_jG ^* t tIn 11 ^j-a .,U1 ^Ln (jr^ C1 iL>-j_a ^j£, LjajJ 

4 l.t 4 La i4_3jJI 4 jkj o^- < IlJLAj JL_i_J l_J L^il (^t-L 

j ^. I T ,< £» <1 1 4 J ^Ll L-A i ^- £ - 4 — L -^ s 4 L 1 L r 1 ^AJJ. n ) i 4 l II ill 

* Sj^aLL (jjic 4 jj L-Ill ^3 j j L"j t£ J^tjull l_j _v^J 

^ LiSJ3 <LlJ| J-J-3 ^j-a LtjhJ^j-Sj 4 j jLv iLilJ! £>jufc j_Lc. 

U VULa ^LjwL L7 SJ 4 i^j^a 1 uUil L^jl , La^>_Sj ^j 1 ALj 

^LrJI ^3 *J (j_a£j Ll l1<-aL3 Jl n 3 > 4 1 j^oLaJ) i-j^^cilll 4 i^nii £j1 

jL^ * _1 ^ J -fcj 1 1 j)L J J LiJJ J1- A-f-1 <!u>j 5 -jI r,*C -r a <L_1_>-A A i ) \ A ) \ 

j j r 3j lLI \ i L>->W^ 3 4 i^-U1 ^JLA f. \ C T 

itiiStjJI J^-a <?jLiaS T 51 in.io 4 i^r111 Lnj t-jLs (La 


pDl^Ul <Lflin [9 


4 j j A jJju u t—il nr V) aj_U illl o \ V , 4-jLiLjJal luLIL i^a jc-j U.U U-*^» 
t-uljj (jt « 3 K n< 4 1 t ^LaLti 1—Lca —1 ~^ 4 J jJlJu l_3j j v fjUl (]/tuaSL>JL I 

3j_jd>. 3Ljj>JI t yj (jl 1 j "it d!l_LA 4_<i_3 s-J-aj J j3j ! jLlc,! , V 3 a 

a 

^ Li i^i 3~i JjLdu ^lLa_Ls31 Jl3j 1 Juj d) Lj-ua L jJ 1 4-i.^j) La-a l a A j t^jIrLu ^jLj 

U^j t 1 j 3 -t ~ Jl 4 JlJLj laLj d)|j_}T " mJ * JjJj^J1 4 . J-aLi 

Ji^L ^3 aj— uaJI 3JulL <_u ii"^- j iJ-Jj^-3 4 j mm lL ^ Jl 3lJ I o JujLd CJL£* 

^J 41^1 ^ ^ 31! t _ T ic, 43 LjLlujv cL5c_ljj ^ ts> 1 " 1 <m . 4jjj 1 Ji J^Lta 

- ^LaLL xlaJt 3j-iJ jjj\ t^j a 3, ,1 Mill £j_a 4_j_j_di_^ tbwI umi j ^L»“i £j| Jo V l J-LJI 
1 4oliJn * ,a ^3 dlji nij £}1 1 <t ? j~vj * 1 i^\ 3 ) 3 1 1 t, I eJ. A J JljJ 

^-Li nj £)l ^ 4jl Lr^! jLit , 0 JnJuLj Jjjjj3 J-4-C Lid ^^Ac, 

3j i i t.Or L;r ^ * JjL_u_oJI Jot-a 4_I_j_Lea_Ll 4_^ 1 > „u tU (J-! lul^l £)Lf>j j-aVI 
dlL d 1 L^ gjji L nil! 4" i'llA jjj i 1 Ju£> £ya j) 3 ~r ~m 1 tto3 4 4 jjL»o , 4-jLii! 

SJjuiJLi 3_}jjvj>i d>-l L^uLloj V 4j-jjJall ild-ltl 

tUl^_<i_3c_^ ^pa Lc.L-S( I dl I ^ Jl& 1_A 3 J)Li 

CjL i U-.^-3..,a< JL ±jj . 4-j.jLJlI, I |j_±J| a ^jjz 

ij_djI ij\ l _ T $ _|tI Jlju L f K ~j ^jjj 41—A jji 1 *x- a lj jLs 

+* 1 *¥ 

p_I 1 & JL j t fnt 1 4 fa Te-l-J 1 0 Ju^ i LlA La 4j ISLnJ I & Jlj k I ir. ♦ j, |^_ji_A 1 

Js-u"^ I LgjJ — 3d>-I^J 3-jLtX-u ^/l L^J 1 A 1 n ^3 j-JUJ 


1 M ■ALt^ljAai i it 

La tj-C jhJ l33j ^j| ^>SLu j<J-*JI oW L>Oj ji ^1 jL^ 

^_jL^jJJ ^lljJI ^a.dr ill <luuLui^l 3j<^llj ^ ^ ^yjjj 33 r»>V1 il^L ^ A * nj 

^ZiJl £julj_3Jt Jl jL£,lj-Si| ^Ij. J 4 I L^J 1 (Jj ^j_aLL1 I JjJlj>iJ gr j3J i n 

lju-a^ VLLc 4 jinjUL jlI 1 j ^JjL 1 fjL>t>j .jjQjJI lLL L^J j_diej 


g^jjt i^SI jsj.i ^^ ^ j A dill I ,^.3 1 4 < i jd 3iLc, Id ±ii^\ 4 K ili £ (*) 

cdlo^i J_^Jl^c_^ _j, I r (J-du |jl In" till Lul <_5 y*-> 1 Ld IJLjj^ _^l 4 j.aI^ SJlC.1_£i 4-jJj i?■ 1, 

» [dJiil] ljd£ (jj Ja i jLaj jli lLS> 4 _J^Lu ^jJI jJd_yV I 77 i > tjuJLt jj! 3jX.l_3JI dl3 .JL 1 U'll 
tLjlSJaj ^^3 Aijl—dl Cj^1_>JI ^ ur^ 1 3 j ^ L L r 1 J ^ LjLj— a ^ Lj 

t-\y i n VI 4 K j"n 4_4l^ ua d_il_3 c4^j^Lj>J 1 l Jja lj ii ~i 1 i>V 1 ^r j i U _j 

{i ^jw i^L 1 j KH 4 k 1 i ,-\ \ I i_tU3 JJuc (J it ~ *' t ^ 2 llS ■ |Jji a. f a (i_La_i_iiJ I j £c_djfi Sjj Lflj 

L a La-fl 




ml | | f-1 i j iflH 


yc. 1 m iJaLiu La | jl t 4 i uJsj * j j All I J^i 

4 j Mj nr "ill ijjLill <jl * ^ LLj^j j till 1 Job jjL_*3 (J-uLujI ^ j JuLjJ 4. ai rtll 

*. i J-S_U- jLi_vi j_l£. ‘ n ~3 |jl 4 j *a JL>iJ i 

t-iLv £)l <>j3yi La j. i^ j, nj jlfLj ^LaJLdJl u3y»J yt 

Lilljj <4 Ji \ 3Z t II y=uu ^Jj ^ ^ wolektron yjr>Li£JVU <jLaj_g£Jl [ l£l C. 

i [J V-^VI Jj J->iil , U I rXl] L-uJj-LtJLl ^J-i-J-S £j JUJj- X i a 4 I^ aLLIl I 

ijJt-A yl y'ifl l3^_u LljV t «£jb <_i^jJl (jl» , 4J_tyjj_JI (jJ j * .* * ‘"“d I 41 t."u a I (^jJI 

• Sjlll yAs 4^uaj(jJl yAl LgjLiL> Cjr^^ 4 i i>>IjA1 

jj? ^ ^ Gray ^\j-L (J^ixoj k n Ai"& i 1 VW ^Ldl yj -*. jJaHLi yi 1 lAcj 

41 »^^_4 jlj^a (jJU-4 jjjj cj^. f t ^ t f i * jjl y^- O LuygiT |jj ■> ni-ll y-cu_>Jl 

jA&Luj ui-> i^j_S du Fai jj <la>-^Lj WT* ^Ltll ijr 3j . 3JjLt 

ya y rt h > A Jywjj ^l^yLxJ oT 4_t_9l^JI cJ-& 4_j cHjjIj *4jj^£LLI I 

4 < ii n\ £jjJI yc ^b^gSJI olj VI uA lJL_j 4_±>-j ja 1 4 a>l Jl>t] tpLj^^SJI 

4_j_aS 1!I 4_ * j 11 <j 1 ^ yL \ J J_£> lil ^j-TfJ t_fl * ' j i j i Lo ^3 ^_bLx 4 J 

4-Lsfc I nl 1 ^-iLa j>l, j V "j mb 1 r^i A \-L l1!|JuT (Jlj^J ^ ^Jl!l ^L )j $*\\\ ^ J ft k * 

« t» 4 \~r Ml jj[ LuL-3 eUj-gfi a ^1 Hi ^ I 4j^Lj uj t I )> 

Sj_SJ .ji-j j>> jcj ((t_> j H (jL^ Lij i(jj£Vl I ^ t jl | «uj» 4 1st. Mil 4jjLt_4 

L j-a ^aij 4JsL_m I (JT* 

ji 

^— t n— "v- 'T mi l-ij 4 j| j —1 ju L> I j — *Jt 

~ M 

(jl_3 j Lc^a La-^SLIJ y_j-4 | JjLxJLa jjL 3 (3^^° 3^ ^k-uol tjVjl t"< 4 

Ij^LLIj-ijIj 3& 43 jIjlSJJ ^^^3 I * »\ a Lq-^J-jJ-Jfc^ 

^ 4f 4 * 

Jj <(^±!jJI 3* ^ ) ^ ^pLj-JI J>L^v Qjj-jr "i f 111 oLI jt- 11 ^jl Ijuii ^j-4 


3 flj 1 ; j t 1 1 ^ *\ i^i Lllj SjUI ^ Jr 3 3jkj-jwj_4 Cj-jLS 

, ^jJUin a JSLlIlj £>^^>-^X I 3^1 Igfc f nU 

^o^OI t _ J 1 * 1 j) 4 <1 K t j^jjtijj—J! iJr^ 1 L?^ -5 ^a-Sj-1,1 L ^j * Cr^ - ^ 4 al£Ul £!-Lii (^) 

. f^jLuk-yill] | XajJIj Kt_Jj>_jj5J1 5) _J jj-iut-jJI tiJJjJ .tjjjJrtXl 

J-^JL JUL^AI I kJx^ l y. J_jl ,(wn - m*\) ^Ij^L ^ > y I . f l ^L-J! yb (**) 

» [^j L-«v-^- yj, l j d_Lj lo tia JM-^ 

iJj-flJI yc < .iin-V_} f j_ySlJ t^sya^tL> ^u^y t jJ^ i 3 .jJsL>^ ., « yj l^j n j«nll 1 r^r 1 -u^ 

^Ly^Jl ^yui . i k ^j.j i J 1 g jtff j y.-ail yi jk ?."i e ij *j^Lyi1 y luJ \ . i jy 4 Ji ( _y «yiLiu» 

- [,jU^-yiI] jJ 7tX l 




|Qjj l jK.1 1 /w fi in I Q 


(J • «iJ oL> ila-t^-4a I n A SjjSjJlt L^l_>iJI ii 11" * < La J 

4 j La 1 ^ ix)j ^ lo (j£jdf^ Coulum Lj-^^JhO— t^Iijj.i. f^t£>^ 

[ 4 J i a i—i fi ^kJ | ^JL J & ^_4—t-s 2 j *( WAO L;r j9 4 _J_mjLujV1 

^ri 1 j*r ^ 3^_3J 1 Ci >.i-LQ 1—3 « I JL^. oj, i t iSj)^ ^j-°Ll2 L?^ - J) L> ^ 

4 j T|_p j f'I LS_U l) 4.-i LL_>d 1 3 j 31 1 jl_>, — Lij^.S' 3t—i^i—^ 

SjJljl < r * u I i j ) 1 I s*\ > v (^U 4-b 1 i II U ^*4 1 i (i^ C, <_ i i til M 

(J-i^L*. £—4 4_i_> j)L>J I 3 jJb Ulii IHj La l _iJ ; t <_ iJ-~> L>- 

4-jjj. 11 4 j^> L* > ^ La I i_j LjJ I ^"3 > J5 U:J I 1 jla H LSJI < )j. i>> 

J_j1_1j J-3-Ll tiJJjj £ 4_JLJj. i j j 1 4-J_fl jL-j“-tl ^ Ll LJ I ( J^LAJ JJ-^KJ (JT^J tfL_X^Ll_uJl 

SJL^J dim Y ri * 4^_LJ^_^SlJ I ^-fj 4_J_oL_>dl (j-njLLj 

’ .* 

Jf ^ 

<415Lj^j 1 Li h I I I 1 (Ti 1^-_i 1 La £j I i u i Lit, I 

1 A i^2i I £ ) A 4 * ^ L*J I 1 j _}j_±J LjJ^_ 3 I } 4-^Jj. ^*C 11 

1 Jimi I A A t"l | i_J | * 4 j m Jjj 3—a 4 J ^ ^ OI j L_U i_V_jJ^J 

j J L 4-4 t ^ 1 i—^l-j-iJ I &L1 1 L* * ^_3-jJl 4_jjtaj^j_j_ja VI dji^,L3Ji 

*<f3-*jLSJLl» ^ ^ (g 3 a 

i d i < »i lL^LjjlI, 'j 4-j-t^ C J I <jj_j 4 j^9 J5Lcj 4_^wj I c" f In ^jJ 1 Jui jjuCl j 

jLLsV L 4» A j 1 <> 1 j l q 4 Jjj JoLpj^fl (jlSj >4 jn Cr Cj*M i^ a [^ l 

Oersted . k “ > J (_y^j ^ b t ^ 1 iiL—^_>-^ Cy^ £ ^ ^ ^ f iii.-a ^ i <<j) I 

Jutjj * »jtn L jJ. i 3j_3 J ju_4 jL ujJ J-flL>J ( t^J-LmJ t ; ^ A Y * ^L±JI 

^I 4. j —^ jC 1 1 ij—1^-d^I S <i var ^ 1 3 1 t~n^ Bio j) ^ 1 1 I—o _ uj «-dJ4 

^> j j ^ I L^l Inr l^g tCj 1 in j-lol ritlj 4__i_jjy JI CjIjI— i-3JI 4_Lijl^>J1 ^£L>o 

f 4 1 i 4 _| d t _ uH \ *tC (Jf-A j _1 C ^j_u^jLc-l <^LlX ^ L i a \ I fljj)- < ^ 

L_JJ 3 11 »i ^ nj j j 1 o I L)L^ 4 I 1 ^ A V * ^al_kJ | . 4 I Ir-^I 3 .vo 

tilluo Ltil Lljj^ IjLj t nI ^ 4 A ^.lr l^CI <<i l rt 

, (^) it jin UjJs 1 iXl^i i.a 

^jl L i r\ ;4j mi ^ t^l ri ^ CjI^_jjG g-jLli ^jl 1 jLlGU l I J*v A_g 

S^AllaJ I Cjjiu L - > - ^jLSLaL jjGJI j^-Ll I JJt ^j ^jL^LiAl cdj) I ^a ill 1 1 uj 

J_Iic dJJ J Jjlj j n_itnL id I n ^j*C <1 \ ,J_A : 4 ^i , .K • 1 \ 

1 1AV \ ^LaJ! (Jlj mil 4jJl ^ wi_ 


6aLuuliiJI eUjjnH 

J;r !ui t" a 4 j cj^ Lsj — (Jpf-iljLfl ij-A Ju^ti 

^jl iuu luSl 11)) ^HjLa £jJLi.! i_lUjl-Sj ,u_i_j^— 5 ^Jli ^yjLij ^ ^ jLj 

^ 3.,1 n< r^a Lt^ jfcL q 1^_ljG 4_!jL*J 1 -ilj-Ll 

t t-~S •* ! 1 1 fl ^-J | [^Lll I J-& 4_,_dj|jjJ Sjh J 4 j <> rftV' ClJ JJ 


4 j. ±u\ _mjSI| 4_J3^_*Jk1 j-L Ju5y 4 _j I -e-jJsl 

1 j SjJiiJl i4_j_ 


Jd^^UferiULo# : J| 2JbuA 

i 1 tj j_B l \ A i * ^L»Jl /jJI 

ij 11 11 ij <j jc^j 


^LxJ <1 4aD 4_J Lt*nJ 1 4_5^-t-l I v I a a a J Ij^j La Llj_^ 4-^3 {j\ 

JlIjj £jf 4 J i^j-iiaLLLl I 4 j d C] I Cj |jl xllllj iIiL/t- mi 11 c 3 j 

4-cJ (j LfT I ^ j fa . 1 4. j ' ii j lr> L-Li-4 01 j Luj Cj I It j ^ 3jJfc 

<jjjLa ji 4^jf ^j-JL ££LI^ pi 3 m ^ a 

UaMJw i L^j! jj^Cr t h ,:X5 4j j-djJiJl tilij J-S 2^_>.l^_fl <jLs tJL*. 

1^-aJl ^Jl—A 3jl J-JLJ *4_LaLti K jaLi-j4 JS i 1 ^" V i /jpi^—U 


3 LL> t.l 1 4 ->111 cjtjLpJij oLor iLM jq-j-s ^jwo JjlILl-uj 1 ^ ^ t ^ ^ 

4-jJ^). f^ >J! J jL-rt ji L-ij^ ^ iqua! Vj ^ Cr lj 31 i ni, j LkjjJaj - \cl 

-■ %¥ 

. 3jl jyi 1 4 J i iijto 1 f t tlj 

—:v \ — jJ ^C.1 iiJl I — 1-3 —3j I I Jut {J J ^..Ic. 

fi^ All P < 3 "L 1 r J U—* j^ J 1 L-j" I it\ (jf ' C p-tj r *- * 

O Li Tr J^iil I <L_S^v-^kJ 4 j j Itj— t> \ 3 J j_t^aJ \ 1 j t \ 3 i ^ I -1 .dJ t t ^-1 —lLi ^ 3 ildJ V 


Jj—3J1 Lojj *3jU) 3 j— uaL>Jl 4 J . 11 j-l^L-i-L C-i\ o ji ii->vS|j 

W- 1+ ~ 

(jiS (jjj . 4 I 4 i - Jijj j j t g-“ Ij ^jJl j-«b 1 (j m > JjLoil 

3lL [ J MiVl 4 -lie La ((<Jft J » 5j. A 311 u I ±j ^ 3 H 

lT a l 4^ _[ fii^J 1 o j—q LUI L -^J ) 1 u 3 * ^ 1 4 

^j-c. ^IjJ ( t^kjLiJ,l 3j^L I — JjjLrtlJI 4_>-j 

: ^ j '■a-"j f » a 1 <>JJ^ ^j^SL -iLSL} > 3 JljJ_C 


4-1 l( a J I ^ J AJ JuS | J_A f ^J->3 1 i C£ \ J^LJ 1j3j LuiJ 

* 3ju JuC 4_i-^j^l^. uZj^ UL q I] 4_tLgJ 




j .Li a |j — Clil j xlaU^J I 3-clJ-J < rt S-J ) (jJL^ 

< 4j_^- 1 — 4J.j • a jLS^af ^Ll Lijj j L%." jLaL_uj j_ijj 

til} * Lftjj uaj L_i_i_jjjj jjyj— j nt — ^ f m lUL li-ll i. iUrttl ^Li f jt j 111 

L^I>La ^ j| OjLiit q] L_a.il : « v i 

j. i ^ jj 4 uLi l.nLjjiJI Jjl A 'X* 4 ( <_ 3 J-C. I— t-oL~u,i i J->- 

* 4_oiL>J) 4jjJaJ sjL>JI Lf* LaLL 

Juj^nJI jj | < la La. i ■» a , (jjl_lljL_9 jjkv'(-A j_A I ,J^4i ^jSL (<J ^jSJ jj 

<■ LL )[£ Lu5 ■ 3-> - La U I '\J a 1 ^* L-i< [ 1 J- <“ LjJ L^jIj v 1 3I \ J_A 4_^e_J_> 

^jJaJt <j_4 4_I^/_ij 4 j g La i *1 j--tij jLLLa 11 «JL^LU» Jaj IrV'fr- 

I 3jil 3 g r<^ JlSJ 4 (jjj-k-J, I 1 ^-i ^ jJ3 1 JutJ (j-C* '■ j 1 t -^ jjJ La-> 

(jrij Si 11 JjUJl lIj! jl 3.llj_jJI i nj £* jftg j ) jl -lljlj * J —*-} Lh 4 

£jL<L £ Li-) ij-^j ‘U^V ^ JLJ L^ScjjJj jJjj o 4. ^ L / a UoLqj 1 

tJL^c_AJ i^rjj £ ^ JLje—A ^ L7 ~ua j^JlJI (3 J 3 J 3jLU Li!j-L-uJ 

Lj_uIj» JL>J.i ^jT j-^uLUj Luij * ju^laJI cJL«-a ^1 »■■ Lij * i .& 

.(jKJsi Jal_a.Jl .(vector 4^-ar I a j aLa^jlj j IJ-S a <] ((La 

^jLajJl j-* U^IaJj 

< ^ i fi "*%! Ltiaji 4_lSJ * Lj> n j c. UjLr^^ jtjJs L- 4 l? LIj La 

. 4_/ i^>Lj 4 -t l j r a Ajli^^f 4jjjj»LtfaJI ^-sjLj-U j ri" alj .LuIj La-j'Cj 

cLL? <jlj L p_j>. icLj-^SUt Uj-u 1 1 a j a £j^uaLa 4-^. jLL> oju ^3 j -45 

g> Li^ 1" ^jLLlII j. X A l a! Lnl ^3 aLi^kJI iluu jl , IJ-LI SJljJLuj 

\\M\-\ftf\) J ; ^Uu^ U i,4j^ 
3-11 3 / m-I LltJ ^1 g i ii y 1 J-tia_3Ll J (i hi ^£Uj 

t£U J ^_a I j2J ( lILSj L^j I 3 j j / rn t lj A _i 1 imULLLa4 j 1 im jJ I 

(jjJI jjjLa ~ (JIJm V 3 ~ jL^ .o-ajJI 

U^ J r. 4 -*- 1 L J ^ L_aj^_a_I, | ^J-A v^_cjLL 4 jj-CiI a mi oj-jJ 1 

4 3jjJr^.^ ^LLl jjjLsJI 4 (j^jj 11 JL>LLI 3jia ^Li ^-3 ojL 3j_DI ^j_4j 

i o-jto lLUI jJL^LU (n Lj . 0 njUL ; oil jjj f ^ ^ 4ju 4 J&La-4 

.JjVi j j_jI—SJ| 5jj u? Ij j “t, jJijL^j Bjjw-u^ t _^a j_>I—oJI Ijla j-SLaj 

j j < a . (jl_sL-^ij j jj L)j J L^ jf) j. j t <sl jjjL_a j-a ci-JI—jJ) jj-*!—^ 




6j5LluiIISJI tUj^l 


I jJjjJLl ^ i u jla LIaII JL^Js I 4^_lj 9 ,j-C jij-iLdJl I Jl-& j^-UU ^ IJ(jL i 

JUI M 

^IjljLa (JJ-lLS jJb joljJI (JJ_lL3J| (j| Jl30 -jLj3 

3^j|j { u t " full (jJj> ^ h JL>4I jIJl a—* [ mU J i J 4 ' » dj 

jljLi t^naj *3joljJl {_p ‘“ Ljil I i n 11 t q*Vt" 

\ 3 — 3 4 — c. \ —J— UD 4_jj tj^X\ Jj — Sj — i-o —iJl 4— >.j 

4 liT.LUl j*l1 1 Vi L> La|^ tC_>V L>J, I a! 1 Vi i <iLl LaJ 4 Jm. _< V^Ij-Lq^j, ^gSUI 

♦ CjIjLuJIj oUjtAJI (jrtJ 

tjj * Ij~a JS^ ^j_3j ^ Aqo ^UJI j .i^Lo uj-^ <—<^3 

ij j t ii C a (jji-i 1 ^I _^ T 4olj . a, °i 4 -Sj^_*_4 OjIS £j 

?.|j| j- <oi II 1 Jl A lj7 j2 4_>-IILq Ci \[£ 4j JjLujJI u_« !_}Ld 

vector calculus cjL^jt-iit L->LmjJ 4 jJu>JU ^-aLjJU l>^ ^ * 4j j, 1U11 4 <> ^ 11 

4_j_CaLjjJt olSuiS^I (j4_J *_dJI 1 g ^ 1 rj 4 tiil juT 4-^.L" a 

^LiJI] Kj _<aLljJjj.L. j .g H £-4 Co^loLb JljsJLl n\ 

£j£- ^i y r j IS < 11 4Ii_3^Ul Cj^Llc3_>J, 1 _ [jJ5lj-uJ1 j 

JL^JJ 3J|j L^-i-uo^j 4-oj, (3 < t 1 Sj_SJI j^jojo 3^Lc_j O^ 4 ! Ly-^ jJd3 * jotlo 

.CjLIsOJI tS^ ui- 1 6-° l0 ^i 

c'':p ^ .^j;) (j] JjL>- 1 Jout u \ A*\ Yj 1 A1 1 £jryaL*Jl 

iji-lj Lc JI Jsljt «5 JlJJL^u 4_^_^Uj 5j> ^ ni t-d rtj tjl 

ui_i£j aether jw-uVI)) ^jLii c_,^e_vHl cLq■ <hj i^JLa^a c-o>o SjiLLI 

%• 

\j “f 41 jJbJI (jL5 *4 j Lji—ilaLUt ' I jj-la-La 

" ' ' _ ' ' Ml ~ - - _ _ 

jjli aJI L^ii_a 4-uj H u^-^f l-^i 4 j^/ t V1 

CiCV iS jL_U (yA 1 Jo * 3 yal I jwj J Lo (J-S-i-J ft L* I M dift 03^ (J i CU aJI ( JlA 

Ijl_^jij * p I j— oJI ^-J j j> j i n 1,1 ^j it k^^_J)) (_j 1 ^-i t-b" . tijt 

J-Jj^/I 4 Labb J-U^-I 4o jJ-itli 

ijf* > ^jtaball JL>JU LdJjJI j i ii <j~> 4_u^Sk . i^ ^ j ^ OljLu 3Lo>J| L^j3 lLljj 

JL>JU t, Uj La^b iSJ^JLl i j r Q 4-<a 1 f 4 £La .*< tj-jjVl 

Jerome 3-3 jL^ L^j , oi La^ i ^ L _ r il I ^ ?1 

jl 3 j i L^L>- Ij j>JL-±j (3 jJI ^LlJI 1 (jjJ 1 j-A Bosch 

Jap 1 1 d *3 jLL lj VI 4oLii_i_tl t." j - u Li 5jla^ . ^ i 


|qluI$SJI aim [9 


3j—ill 0 j\ £.1 J_>wf J_3j £-1 Lj JSLlL ijr 3 4 Ijl^e—I j 

4 njj. \n*. 14_£^_>J| \-£j yG3 a 1 kw \\ Ijl^J 4^ailL>JU £ju 4 JjJ_lU 

i^jLi { **33 ^Jj) x^^vLl 4 -^ujo 3j ■ LiXflJ 

4_3jJl_JU ill <_3 LIl 1 *? I y 1 11 g- > Lj 4_JLjj_l^kJ| aJu^j 

.iiJUJI fjj-jLSjl jJfilyllj t 4ya &T (_£J l_s 3V^G>-L-> £ 4 j i 11 ila i I j fl£l] 

♦ f Jk>^ lS 1 -^ t ^ 4 33-}3 C^i -*3-*-! lS ^ I 

• 1 j -111 < t <a VI ^ <1 jLyJl JlT^j t a j ^ t ri l^j 4__aj C31 4Gjj j^> 

<JLjc_d jii. ySL-a-j 4 _jT ^P^IjGlJsI 1-L^jl L$JJ>> ‘^ ^ L>* iSi 3 i 

(JJJ U I yyS” I JL& L-JjJtdJj * j. J t ~ gi <J \-£*-A [3=1 yb ^)X. ^ ■ >1 J-La Liijo 

* L_oy£^ VL^-*s ««» gJaLli-U JLaII ^yS ^> JjJjJl jJyJ 3 1 ySLoj it *j - > - iCLt^JI 

H *4 

j Lj_] » ^j_ijI ^ m j U LLLLI JL^ I] ^*C] \ j 11 i^XI <■ L^® (Jllajj 

V Ijl a ^ Cy* cr^) «Displacement Current a^ljVI 

I Jy- 1 i j * ss> I J_j 4 -j>.I j^? 1 jLij ypL j jjj y-* ^icy *(4 W Mill 4£y_>, 

jjj j j r A 4_jJ| Li^Iaj \'^\ UjL^ tiUjJ 4«u : 4y?tjJl i_Sj^>lbJ| jJJa ^5 

yl—jJl gr^f 4jVi 4 j LiU 4 ^ tfi w' L 4 ‘ s-) " \ J ^ Jlj>o CjIjj ~ ! 1j Lii I 

Cj*^J jl— *^ca Cy) — ix L? ' “ 1 ; t 11 a [JL^JLl CjVjI — * — o 

^ JlL y I : ^rO_j j til i jj T CfO-i. t Lrto ^ 1 n " 1 ,4 ta _L^_j_!l 4^i_j I 1 1_4 

Cr^ UH°j i^T 5 J I n; I L L^_L»- UgjI ‘Cr^-^^Jy- 5 J' T o. 1 

J n^v" (jy-^3 4 IJ j y 4 i d [_y Jl i 0—^3 P J lLoLS^ I j] [J 1 n H 1 u U 

«f 4i *4 

«11 jl-^i i mi ^Jl gJLl [jjJl 3 t >-I^Jl ^LaLLaJI Ilil 1 4_3LLaJI ^LoJ 1.1 J-q 

* Ldjyaj 

4J 3 ,| 11‘ 1 t a 4 r.. n't r t jj 4 \ t^i 3 * 

4 rt i nil 43 L 3 JUjy- 4^x5 Liyj-fi 3u>lj^ (jjJj yj JlS 4_jjvU <) 1 0 

4Jlo 1 1 JlA ^-Lt— - V j 3 4 ft 1 ^ 1 *^ 1,1 4 j S.J ji j j I , ). CI j) 7\ 11 

3 >q 3 ^—^ - 1 IjI j L^j- ^ ^ ^ * Lj^ j-411 30 1—3^1 t ^.~>j Uajl^Jj &Ju.\ a! I 

(j-d 4 _j_ 3 lt>-i £> [jJJ 4 j 3^1 ^m 3 ^ 4_^o 4 _u~^ .L j 

^ t Jloa j Jlj^- 4^iJ| y jr yl> L^CitJ Ljjug yp 1 

i_y^3 — ^4 ju ^ 1 1 J. ,j y 3 CS" 1 $ U I j3UJl * 4—c J — j j I 3-^ 4 lr. 

* 4-^jj I (3 4-11 ^Jiy<uJ I 




/v. i iuLISJ I *l ij» fy) | 


4iSJ IjuA IjaLd ^ A "l i ^LtJl 2 j I JtSLftj 

Lt^l^ tJjLijiJ a ^-LVL k _ x ^L_±Jl , LaLqJ 1 n 1~lA— a 1 fl u SjJJ <?JlA i _ y J3 

** 44 

L^jI ^Jl ^L/mAJI ^^-U-U \j-* jli- £y a Jjj^L^La IJljJ tclllli (J-* 1 fi^alt 

[jlSJj ,^-3 03^ {J^ «*Lj_c4iVI) 3.4 ^1 i>)Lj ^lj4>LLa 

tjjSHI . 4^1 lr> H tcljVL>J.l oJlMs Jl_^ 1 A-Cfc-j < 4-i < fijULLi-lIj 4_Uj^SU( cAfL^Jj 

4 J 9 LL ^ i Mjt^l j* 1J j^S-LI j> <" tj 1 <>-Lu t (LalUI jl^>. <Gl j 4 J 9 LUI oJl^J (j tuVt 
<—BjJtlu LLq. 3 J3 LLoLaj * jj)lnlll ^yi LaLw 1 niljfcja ^ $ it, I * «i£j^ 

Sjj_>JLl 4 1 a LljjJ 1 £_aLlU (jj jWi ^ j ^La- U ^j-4—9 *4_sLlaj1 unj ^oVL>JU) 

jA-Sl 3_fljj«a (jjJ (j-a f I AJ* dll £yi JjJI IJL i x>j ^jJiLaL-Aj j-jIj-L^U 

^jj_A 4 1 1 tfl 1 {—dj-f-u La Ltia_J t LujL x u f 1 n^Lo 4 1 t,aj La j-& I JLftj . ^ m t II 4 * j < j 

is 

J£Aj LoJj <<JjJ-m^Lq IjAjij . ^^.Ul <—J JlAj l a!i> J*AJ 

jjt jJLijV *4jjJ Cj^UJs! 4^ajLt xj Kj-aLbjJl 0*^3 L»_a ^Ir t^ySLjLajjjT 

. LaLaJ 4_allit-^ g_dl Lqj La-iL-a 1 ^ a" Zj 1 ^Ull l ^ h.j 1 CjVjLaJLI 

Llj^j-La JjjtiJI 4_LAll 4JLal jJI 4-d^LiJt j.j.>■ V1 jLhj'i/l ljui jJ 

A f 

»4j^j f nM^3L -1 US' x4-jS^j t Lr^~ ^)Li ru'l ,pL^_L£iJ| 

,j^ju>Jt 1 ^ iiiil'u L-j^-a ^LAaj 41 j a t ^-x 1 I c^/j >■ t 4 jj, j r » ^ * H AJI 

*L^a cUSu-uiM^Jl tL^-iiUl 4_ ^ t_uoIj ^-r^j 3j_a <JjVj , LaLqj 

%4 

t jLjjL>Jj cLj-i^jLj) 4^Su otj (4 JLkJ1 aj^ ^3 CjVL>J,I^ 4_u-uLujV 1 1 ^ ^_i itLLa 

!*jji JLj>iJI \jk i L ^ i^LjJl *< ^ La Cj^? jl—t— a ^| Lj-i jLi_a ft> 1 f 

j) <Li_4)La Ld jj *4 i^llA 4 _xx^Ljj JlLc J-*Al1 

JLid J-*_nJl ^j_a (jrJjVl Jk—>JI I J-^jj jA*4il i<-il j • J[jVl ^4-f-i fjLjJL 4 x^ aLd 
, ( ^ LA^LjjJI ^^3 Lull L* jLxt^alj 1 1 J^iJ l>- 

1 f<^La lZjJL t _a ^ 11 x < <t 1 ^ l^v * ^JlJI I. JlA, 1 ^JjL-u ^Lljj lj| 

(j^j-i-u j uJt 4 .j jlL > jljvIj ^JLLaj * cS^i jLJLt u t xj«*J b 

^4 jLl^I ju3j J**- 1 R. Feynman jL^ui jijl nr^ <j1 .Ij^ ^ ^ *- ^ 

5 ’ jLJ-IIj t jja j) 0 - * -i LLraL=«— jq t 4 j 1 u ^iSUl 4 j_jj i^ t^U 4J1 ^4 JL_>J^ Li 1 o iJljM (*•) 

LSLu 1L ^ 4 | jJ ,I 1 Ju4j ^jil aj iJLi& Jj, 1 j^i ijj, ^j w i F<ri Jl 3 ^ * ^jj 1 iC 1 I LSwC4 j *j £ l n 1~ V ^jlsj 

4Jj - 4_l_Lla Ljj>J I 4jjt_La_U 1 i. Lj £\ T I ijjjs FjL ( 'l_l_3-jJ <j r^"i | I I— yjjj^ a j J Ji-^-U JJ Li «■ f * * ) 

> [(jLs_vj4UI] Jpjj * ur ^ ti:■ ^4-jM uLLuij \jr^ 




[Ouul^U I &A in l4 


^ C? 1 ik -^ r> ' 1 * ^ t t JL>JU ^lir 1 jj j Je-j. t a U 4jLj 4j^>LLs j j > j ^>.VI 

O' 1 1 j i L (i V LJ _i 311 JL JUU 4 jI 

jTjJa 4_i ill tjSluJ *4jjL±Jl cLtlllj ! j_jJ IJ jJLiiJLj 4j_i Jt-Luj-a ^1 

JuSJ > 4a 4 -LLIIj — J L> / tt \\ — 4jl * a > L)-* ^-4 A ^aLa a 

*^L; J-flJI <1 i*aJ Ljj^Lcj mir. jjpil^JI OiljJI ^3 4.j inLjjJ 1 4 ilt| C./J*' I 

' H 

Ij^L^ .>^>3 <j\S \ ' 4_^l hj j jJI ^>jtj_aiJ 4, 3jj_LcaJI lLia^ Cj_l-u_jJj 

i~n LaJl “i A I —r. ^_4s 1 4Ji -J 1 L-flj} g-alj 4 ^L_9 i^pj_u £-j — l2 

* ct*Jm 

%v 

Jjj—l-ll^1_4 cj*^ i—* ^ is* £i i *jX\ I— 4 l 3_i_j I j jjLc_jJI V l>_u* jfc^s j 

JL*J, 1 <jI ^->3 \ ^f i) AAA ^UJ1 *—sjjj La J-t-L; 0' ^ ^ 

-* cj i>i M 1 i^ijf 3_jJu j — L-jJuJuU ^_jl ^ t iMlaLljL^j^^C]l 

fc* Vi 

i^, } it tj i*r«^ 4?^_J_>-V1 Cjl ^ } < nil 4 ?JlA £jJ 3 <(^^^>-1 ^wCJ^ 

fSj.t-y'w 3jlaifc.j . 1 m La i lm (j-u 1 3^ j <^aaj <—l u ^^j^jlII ^jLj 

J^t_d ^>- 1 jSLaj ^ S_4_l1jlJ1 jh\ 4 <ft j l>ll f^JUj Sjjj^uaJI ^-JolLiii 1 Cix^lj 

jjt-3 3^J&1 y ^JJ JI, \ t" r ■ ■ I lr. (js'k* -l!| ' d L‘ c ’ 4-ta-^JJI ,3jl^>Jt. 

. Jjjj Cj^ i 



MM M M-4 


4 a i ilia tjl I Jufc Uj r, Lt ^ JjIjJI jj-C. cH 1 

u ft "i—CLU <jl L^J 4—til 

^iLiJ I ijj-3 * CJ L_1—I—Jjj I -1 l :>J I ,_^_i— a —sJ \ 

Us-^> i^n >- iOLj-uaLjjJl JL_>JI 

^aJ-S t (j^j\ 3 -IH 3 ^ j £>1 gi, I ^3 i o ^y-3 t L_^_j_£_L>- j 

^-t-^tJ \ ^jjJlII t rt4^Ib (j! l 


l^2_jG 


«<—jlTiSJI Jj-a-j JlS La^ 

i_£ jJl u-j-i i ii Tlj 1 4—L-d_i-5-j>J 1 4jj * i ^ 11 

^j| ^3 tCjl i UJ) J f 7~ lj a^SJ I J t aj 

CjIj ^ mil J J*j (jja 1 ^ » 1 j-lc 1— 

1_aIJl_ 4 £)l *CjL j_jJaI 4_mljJ ^_£i 4JJ1MI 

jJ Lc jjl—^Jt lJa-J->JL L£ ij-^3 i 1—fl-3- J-&L» 

< Lg_jlj_*-V Lcj_i^i >- ^-T(_5>' ^j^jLjJ I a_] * <_jl_loj 

^3 13-^P*- 4 j 4 LJ1 4 j rtj 11 ^jj} n a )jj 

4 n ti fl (jHj \_^x- ±j io o 1 " t* i nj t LfcjLa-C 

*-.lJ I <UjJ t 1 U 1 J_ii (j-** 4_}J-ZlA ^! 3 

llaj <j? jl c/-s— 

-±j 1 1 JlS-jlj ^ cj 1 j trf L^J 1 V^J 


<3 i 4_ 4 _ “1 1 I J- I C- 1 ^ **~t\ tO L_J_L^LijJ 


JJJ-jIj jiljuJl 0^« 

^Lfljlj Jajjjl J-3j JU£j 

oJ> —I--1JJ,—a ^ i J1 i~< l_g 

J 1 n ijl nU Vl ijT h H j -vj 
4 1 JJt (1^ lC-JJ 

tt UJjflf. ^ 53_^>-_3 -a 



pxi^Ji »n ii 


— C. ,al —t S aI LiJ 1/ aIJlA ^4^ **lj—*J1 i^y 1 C.j jl L—11 >-Ji "l \ f 

i Jill j>UTcr \ J ^ j 4 3 i-uLl! I ^JLc i __ r tJ j.j » a Vj al!ijLj_lI3 LjJI 

, <{4^JlL^_!I p 11 > ^qJj ^yi [ 1 .ilc Jjvju V )> 

jrt \ ijfhl ^ dSi La ^-LOJ L-*J I j_d> La t _ T ic. j ini a. \ l_3j_<_u 

4jjj t<~\ 11 (jl < j *? t^cjjLjJl dJyjLAJ 1 brM Ij . 4JSj 1 1,1 4jj la J 4 J r_ 

i lU Li i>>LjJJ 3j^_LX^d 4 j^Lt- L^jU j_*»^ C^ =w dh 4 ^ " M * 4 i\31 1 

t . I j~i~ < na 1 ilLab L-AJ-o il< ■ ii J j ; J [ i J ^LL 5-j j j) ^) I j .^A 

(Jj-A 4 1 ; u j i tfy 1 t tl i f 11 4 l' s l *1 * I A j JL J U 1 i i< {Jj f ^jjC- J i T \ j U 

f- (jjj 4—j i r\ "w j ■ ■■ n~i ^ " 1 1 ll J jLSls^/l Lul laJ 1 4jjl_S.lt 

^ h 1 4 4 l t l" » f 1 1 i I <r~\ J1 ^gjjj. 11 (j-4 (JjSL L_3j_MJj * L^Jj i i«-AJ J CJ L_J_jJo LjJ | 

I Ji^fc jjl ^jLiJ 4JJJJ. (jj£j ^lll CjLI mA]t ^fcLLaj i<wj aLSJJ 

* Sjj _ jJ 1 i>JL_A ji_4X ^Jl LLl_3 Jo (j£ JlI I c^i -L-i^J I 4_^ JlII (Lfc-j LT^ 1 

<. 4-ilc. jjfc La t cjJjjj L-Sj < <i4 4 I JL& JLp. I'm ri JlLUj ^ 1—m i^ Laj 


4J_4jVl jlI. 4 SJliAVIj j|j^c.S?L q3j 6 } '* a j_JI j L 1A 

Vt 

4_<U J^_nJ 1 LJ tj'[ ! 's-\ t I I—J 1 ^ ^ I d i 1 • /ill 6 i ^ 1 ‘r H Syz a 4Sj-^t JlII r_yA ' L> S I iM 

j_j_*_jj j j t S3 AgL»-ti JuLa j i 4-jj. ~r iu LljLv L^J 4 i_i ft ^3 LaL^jt (jf Laj—ujU 
j t mi 11 Jj mi C i ^ l l ->-.I lLiLjJ| Jj > r } (j I jj^ La J J-A * 4_ iSLa^ 1 j 4 1 a1 
^LiJ 4—uLaLJ I ^LjVl ji jj ^ j ii C. 4 A i ; li ] I ^ (JJ iSJlj 

jiSi Lj^ r>'_Sj-Lu ^gj t i^ill ot LfcjLLa ^jSLjjj S^JUJI 

Lj'i/lj 4 t i,uJlj S_*jjVlj u * J I J l_l 4 Lt> IJ l 1/ 

4 j i . j i. 1 1 i^j-a lei i Lflj b 4 * 111 "r\I jl 4_i_u_a_^J| ^j-a j i u C 

ijt I LM ^_g V If. ^-uJ JU i^fiT. JLS-Vlj ^Laill / J /1~ ^ Lj-Llj 3 V ii^Jl J 

* t Jp- lyi & J I JlC l 1 Ju4 JJ LfcSS JI Jl£l I 

\y JtjjL-4i \ 4 a h -kl I 4 __ r ^ 4 jj jj. ^ l?>^! (*) 

. 1 _ jr Aa A ll j_jU^uJ|^ bj j. L-Jb _a ii_Sj_4ljjl —C.'is! 1 4 jj, LJjjjjjlj ijj j_ii£iji i Lj j i 

A "it-lJLI jh * / ii 1 1 4_Jj d-Lj—| 4_]^ i—^l!.! Jj-*LL? 'U' 1 ^_j41 4_)J Ji J i i ii j ■ n <■ b . \ i Tfc- f ^ f f 1 4-JJ Jri-JjJjj f.i <1 j 

SJljJl 4 tl djb^-i-1 dtbj iLiiicdl Ajj Ll^L^b - 1 ^ ^ ^ ^ iJjJ_g 

, Ijbp pil] museum tLr i^^ Music r.^n.l Muses 





/h. X i-uitK 1 1 


lLlIj-I, 1 jl 5 jjIjJI (JlLa Lo! 

< nj*T ^>iJj * l* 3 juj_*JI cj^-jI oil L La^ 1 1 ^j.*C 4 j ^ ijji^JLl j| 

jj) 3i 1 ULalj LsJ »* o^Li uI (_j 111 a ^jjSs <jl ^ulj* 

LajIjj JlijiVl (J5 1 j 

^L^jtj i U iljI 4-i iij jl5j (JL^So jj-jk_t]L ^IjjJI ^lc 4^5 j-ii-ll 

4"mm ijL Lull jx^jj 4jt5j jLjLp-I i5jLj>o t JKt~<Tj 

. Lllj)iir 5jij^-^jd 

: 4 I \ <v ^ 11 lL) 1 1 Cj jJj lUll J^ljjJl (3 I Jl 1 3~ir, ^ I Jtj) / 11 J i^LCr JSLilili 

4_>-l i nd £j a t >>j ^uL3-ti JC-jJlj ti Uj-w ^ 1 jJr 1 i f >Li 3jJ|jJ| g- m" 1 (jf 0^^? 


4_<ijL^] 1 ^ ^jJI J3 Jfcll 4-jjli 

4-lic. JLtf *J| l] ^ JlJx-'] i «Li 3 j^ IjJ I j ti 1"| A \ j j nil ^ il 

L A “f £ \ 1 Jl ~Vr * 0 J i J T 3LJ 1 1 *HT I lZjI_3 1_ t n 1 i. *-jJ 

+% ** 

U-13j ^ j 1 1 4^*3 'j ^ 11 rj <i<s mi 11 4 * mi I ^ 11 i. ^ “i tii I ^vSwaj 4jI ii_i! LLs 

3^ 0^ UJ^ ^ J (_jL j i ii jj)l i^jyl 1 iiJ <■ 31 t< 11 Lj &l\ i 14 £. 1 ni J 

j j jj. m ^ \ Li < 3 4 mi TI ^yi (J^ t Lt-j-^rw 1JLA l <^» n ^ . j c JLs JJ 1 ^'U 

* Jll JlC.SMj JlSLil/VI (J-U ^iaLlj 

^jLdJI i±jhl\ 3j> j^ mi 11 4 i <i > lLLIj^ i jJUlj j Cit^L^ Cjji^ 1 " i 4 
a Jl& ^aJ>- L-^jj ♦ Ojj i n ^1^- f ^3 L^Lj \ J-t t Lilt I 

M- 

^Lj»_ 3 rXl:^ 1 01 LjJ 1 I jSp* I 1 LLs^-j-i U\ \ <; ttij ij} lj 4 _La^_J, I 

J-1 ni V <ui J^j>iil iiilj CUijl 1 ei M >■ 4jjJj i>> 11 4 jrtU ]j\ lUjIj 

3 Ulj .cj! j ^tj_i!t ^Vl j_a 3 UiII jj! % j-jjJLl jjfu j 31 jji 


, 3-J-3 { y- J ^ I -X-A Ljis Ljj! ’ i -c ^ CjLjjVI 3 -*^*-^ i^jJI ^ Is a 
t 3j,j ^iJI ijjS (jjjL^^J 4jjJaii j-±£- I L-31 miI^I Lj^Lu 

^ ^1 i # [CiLwjljLJl] ij^Lujj^ I ^JiLqJJt jjj* ^ i a"(\\ jg iiij L 4 J L^3jj 

I 311 4 j, mm ^5Lc.”i f uj L^_il 4_vj, J jjjJI Iju3- 4 J -WIJL3- 4 "1 4 !"< <vI 

<; i^i ~j 4 jV iCiLwJiljLJI ^Jjiljlj L^-J- 1 ^La-uaJl jIjicVl L-^l miI^I (j\£ ,^JuL3jl1! 

.lL>3 ^ lu 3.?,‘ ^ (^Lx- jjLJi j-jJI 1 11 Luj j/ jj ^3 *^LjILo V xilk^ j^ju 

aj-L*a \.aa \ h m"X1 i3jL_L>Jt 4j g^LluJl ^a*j 3^jLj l_Sj_c Jl3j 

(7^11 ^jlx.^ r n o * *i|. 1 <r S?| 4_j^Iaj^ <L-j Ju^jl Oil j 1 JL 1 ^j-4 lj> 11 ^ IjiJLC. 1 



ft.ft ml 9 


* 1 ^pLc. 4_j f Vi Vj ^j-uJL-ti^i jja ^Ijl Cj 

^^>Lj-d Jjs YiV ^L*JI ^,3 ^1 x11 03 k Mil j-laM^ £y* i ^ J V ‘—‘I i) 111 > 

*(*^*^3 Y \ Y — YAV^ ^u-ij 4 f^ijT sJ-^3 (jtjjjiil 

pJJb (jr 3 4_*_4^AJ I ^\ 4 LM^\ ^J-A 3 xjJaJ MJ ji “r./.nj ^-JjlDt £jLS fj\ “ >> 

CJ 1 i flLUl jJf-C. Jtvlj ^juibX-i 1^1 i_Jjlx4jI ^j| 4_i_3 LjJ ni M ^jJLb i4_L_5_>JI 

I Jut *• l flJ-iiJ \j 4 i l L—k. 11 (jJjfJ jUL V1 Cjl ii^l-Ld : cLL^C. j ^ i t±A ^jJ 1 4 \^j V> \ 1 

^ i n) V I 3jt_ix>-^Jl 4 > ~vJ 1 I i1 {-La_m 1 i i—u Jl^o 

oLt-vlj-l 4 j3c_i_jJ V J M L?^' L$J3J- M ‘ ^1 j 

* JL^SLII j_3ej aj_«a-Sfc-4 ^~n V CjLJojL*-ji j_±c. L&JJ J-^aJ n M 

lLLLj i sLi^JL 4 4i i^ 11 ojjL^VI tfju^ Jilaj ^^->1I oj-lsMil cjljjl^t-ju UjSjG 

i mjr 4 —'j-la jj —r*o 1 J * CjI^-IoLcII iil jTiLa ^J3 Jjj—<>—£. J_4 Lj CjIjjI— j^Jll 

^la 11 “Ji ■* 1 ftj, j ^ tlLiJl 4 <>.1 1 n. 1 L> 4 uaL^J! L > _ 4 


ilxolj j-A^j ^3 1 a a ^ 1 rt7f r ■■ l j Ij^a 1 l Ij ^v-j. /il in a lU4> VI V 

5 s 

V *Vj3~l f fill tjl <( j I I » .J 1 ^ nj 5^3^) ^ 3 1 ^ 1 1 i t»H i^y^- ^-4-J V 4_4jJj_a 

j 4 jj L 4 i u ^3 41 m 4 Aj^aeJJI ^lf . 1 1 CJj^cl *jj^ 0 l " l ^ji-LoIlii 

J_| 'V ~ ^ oSJb J_u wlAi J_^V 4j| lj j_ri ~ r 1 (jlj 

4_4.1 ril.A ^ . <_>_>)"1 nil | LajLjf Lq-JJ 4 1 > i 1 * 1.1 

(jj-iitj {u£Uj 7 ^ 33 -! La ^33 u£UjJ 4jIj i&\SLui If (jlSLII LajjJlj ^juial 

’ t 4 / f+) 

alXJb Ja Lfl , n \ p I3^1 ^,3 *J-U J_5j » 1 "n Lx^j^ 

j. ^ 1 (it Zu U U 4 Jli ,4 4 SjU'ii C ^-jL~ij CxjLS" 1_4 3J L>J 1 £» Jui ^^3 i 4 4 L , 1 1,1 

»1 oMJLl jLujq tUziil LjI^j Mi* — 

^-j-i-4-^JI Lit j-i n nj £JL& 

4 j. JuJ [ . (jlajj-iflj Cj Lqj^ i"11 j Cjl ft 1 1 fit, Ij oL^jJuJl ICjLuoI^IaVI ^IjjI (j\j 

{_£, \ 1 jj 4 l L l^v lij (jt Ja5 OJlaj 4 t ilaljJI 4_4j_L>J | 

4^i 03^ (o' 4 j rn 1 fi 4 | jjM > * ^jlW> V ^3 —SjJj M-i® < Ld 4 jisLlja 

L^jl ^jVs j j. ^ j <L_L_iIa_3 ^ j 4 4— 4 I j-oll 1—4 1 > k [ j m 1 4 " ,Y ^ l!^ ^ 3 3 Jxr*. I j 4 laS i 

Lillij I 1 , ^U1 CjVjl m3 jLif JL£) 1 $ t i^ j ^jlS^ jJ i 4_3_iLxx3 

— -w — 

^JhA Q_5^-J 4 -y I 4 a 4 • j JaJI ij-i-^t jj iXilj ^1 ° J AJtla i^ (*) 

« 4 ii 1 ii 1 > 1 H ^jijla t tV 1 j> i ^i t ] -^^L 3 Jug ill 




* »i il 1 ^- M e"mI i fj I I 


i 4 —*Lml I 3“ 5u ^ 1 ^Lta oj ■?, \ i .ij 4 _i ls >LjJ 1 31 jjLJsl 
jj\ i^ r ^3 t L 3 ^ . L^JLcjj £yi LjLv SIjLjlII JL5.flj l_3j j ii 3 lij 

Cj I i i ti i , I j cijLa^j Jl_u 1 cl/V lt^~ '- 5 ^ ^ 1 ts*\ a) 1 1 Juii i^j\ r<w J >_ j 4 5^fc >[i 

^Jl 4 i t tuiL) La] * CjI ft 1 i n 1,1 <JLa La I <; > lZjLl^jJl_JI J}, Jui*a CjLj 

SJlJL cjLij^jtj I ^ i>i t ^ JaLLl cjIj L^jLb oUj^J 

Lojjjo ^LLa — U~* c '-^ c - > L 1 4_^l3| i (jr i*w<5J 

*. | f 4 L ta. t ^ya 4 u_ 9^ ' ir f A 4 J 9 Luo ^ L (Ja Li < TI i3yiIjJt 

t lj> y ^ L#j ^UCdVl (j-* L^J jj-iLi CjI <iK -iLL CjLu^_iuJt 

La Jl^LJLi cii c*v 1 I Jds l 3 t V L 1 )> Jj— 4 La <j-C. j. i J 

4_LLaj ^L. jJj-LM—a JSlCiJ jJL La 4 _jLj <3)> 3"i. .t nil iLajnJI — 

cL>-JjLxU Cj Lc ^-l 3 j-11 j Li n ^ Cl Lb; « "i 1! ^ j 31 lj_bLj * L» -1 4 > 

5-iLc luLuj. illl TjUu «4 ^JLj Ljjcj4 4_j_£> Jyi ^jJl ^jL m<4-3-j-3J <Li^^L aI] 

. ^j> ^ i <i LiLa ^ji : (( [ _^yi £\»^ 11 t"i 1 L 

j j _4 t jl i 1 r. I CjL 4 —i i w l-LlA <_bjL»-^a Cf i4_4J JL_LI jj— Lr^ i Jl ^L^uL 

i ; ji_L_oJ 11 CjL^c_Ij_L 1 j^ I ^ ^ i AL la Cj L :; ■ L1 ^ CjL _f Ac IJ Jjiaj 1 i ^ "h> 

CjI -j-Lst-i-i 1 4 ILL I L a It j SJljI^JI ^ L j 11 j [5 i^i^LJl 

L_uL_i_ul 4 j it a <_bjL*-U ojL ^^Jsi I j-A * 4 Lj mi cjLS^j^ (jci 4 \ iLLlH 




IL 


S j.o ^LUl L^Jlj cjL Ij) Lm.^Ij cjIj^SJIj L m \ I 3 j j. t " 1,1 oL 

LqcI^J.I jujui £jL i^^jvSU(j i_Q) i *fi 1,1 iCjLLil uL> ^ t n11 

>4j*Clntt ^jLi~ 1 

yA, La jJ. nj l ^ j 3-^1 ^<Jlc. jm4j * c_j Li_o^>J L La La I 

t M j^Luq {^jpiJ 1 4 J 1 1 j lt\ jVi f z 1 tt T tLL lm ijjjLi 

j a ] \ cWi ^ ^ 1 u *^^ t^j ..UjI—~L? *j 

i^LlL Oj* f\ C {JM J*-L II 5 4_j U vi ^ V cJLiJI 

J-iS 3_ulj ^c. f 4 ^ w 11 ^_>iL_ 4_jf i Li_J L) ^yi J i L nf. (^rL I JltwIjj 

^j-oLuLsjjj id_jjT ^uilc La ( nini ^jiL. ^jJI 4_2jL jf 

^JjL-^J CjLI t u >J| £ Jl_& 4 1 1^1 ^te->3 « gj-4-C J—L^i jJjLj 3 JlA 4_Ll1 ^j- 41 

I ^ ju!t j_A LqA. < _a L^ • LaLc. (^jL<gj 4 _»jj 1 ^j-u L tLb^J J J ^ ^ 

j ^ r I<j \ ^ ^ ^ 11 ^ya J-4-t I j t fl ^ 1 i**i V ih I J^_4-uJ I ^ya-3 



pSiljSJl frflnilfl 


j j c jii jlx. 4Ju_*JU ^j ^H (j I j~^T tiJjjuj i l ^ i»i tii lIjL iL_i_u_>JI ^J} l£jj3 

^j£l!j .^Laj^l i> jLds ( j r ic- oLtLjjJI ^oj-^ * £ Li " <4 _<m1vLui 

£j-ju>J| 4uutJL)—] j, i -** 1 I 4 c ui£j ^gjjj. /Jn 11 rj-a 4uT Jl>*1 j g ^o~ > ^ ta i4uj£li La 
I iLA £>V c^J^s] *L3jjJ^ ^ 1*2. 4J uLi^Jj £-xu>j I i1 LguJu 1 j i .i > 4_L*_^. 

L cS — ^>uu>JI <jls I Jut i jl J-cVl SujJ'U 4 I Ml r 1 L J_*uilL> JlS 

^j.->j V W 4_^J>Li1 ttCj i a jfOjJi» <jua 4-C.^aAA jufll iij \ — J j 2ll C.^ I Jj i nJ 

. 4j3jj-j_l, 1 4 -ljL CjLlLojiJI j 


LJJjX^jH L^jJt^l ^ul 1 3j3t It Uj_iJLlu^| L )aAj MjJ-L J_J_>JI jjL-J jJ^Lj 
1 4 i rt 1 11 o Jut 4_jjj_±J| SjUuaJiJl uuLj I Juu La 

1 <; l"f 4 i^juJl 1 ^-LgjLi i-au j^uJt ((cLujjJt)) JLojlu-ujI ^ju>- Jui^ 






; , ^ 

11 1 



£g ,SL- 

JUJI 

J T > 

LC CjL 

LaX- ; 1 


, 4u_a Jl2u jjU^J 

i£j*- 1^' j*°J u! OijXjl jj-^J 4jlv& ^ 

Ju-^JtU C t " u*J jj a ^j_A jJl jjuhJj 4ujLu^J| Jill j L < 1L juJju 4 j1_Li_J Ltj 1 n" l I 

CjLloH <jua 4 _i 3 c. JLu jLlI^I tj-Lu i j r C. 4_ij^I cLjuaj-Il 1 <vL uj i4_jljj <j-a JuLLa V 
4J (jT Jluj <^j(jua j-^x. <jjJ^ajJl ^jjjJuJl iLalj. 4^i 11 j jj L) II j j) L "t ^ ^j_ja **juSLjJ| 

c^_^La JLj ^ tuJiiJl {jfjju'i. "i tl JLlLJI ^KJ 4_^^LjlI| j_ 3-L. dJ_^j 

j-A I Jut i _Jut iCJJt—Jl jut I—c j J nj 1 r~i L LL joj^L- 4 ^ jli 

^ I i i,o f ^ j 1 lcLlJjul! l 5j Lua_>J I JJ lju I (J* x ^ jJ ( *— { \ ml I 

^ 4 t it 1 J I y\ I C i- L k- Ij jjju^j 

4-j L LJ1 O^JjLlXIj -iujLjJI 4 u>.jJl 1| jLt_>a 4 j rt j ^ 

cLjjjl £j\ t i^LjJ' Lauuu^j k C j^jI a 

cL^j jJI ^j-4 uuV J1 a a J^*iJ I ^r i a L-jJLjjIjj ^j| JjL^ L 4 ni ~ ^1 *4—ua-^uJI ^ mT 
t d jL^fejL] J| JlC,'^ l 3j^a JjV C-Js Jj-/ua i I Jut jjLjOI * 4_ju I jJI jJ 1 j 4uJ LJ1 

^juaJLJ *« 1 — )) JJLjJJ Ljr -*_Uj^uJi jJu>Jl jut L^J ^JuusVl ^Jj a fll ^jLS jL^j 

— (Ahim 4_^.jjJ| ^a jlj 4 J JJ1 < ' 4_ T jL-a ^1.4-L i ^xu ^ tuli^/L>JI 

^J-Lu 1 (_3-!j I ^luu?cj “ Jj-^C-sJJ 3jj-utul 4uJ JLX. 4wO_J_^ (jt-I-C (JuUiUtU 


i w .i i ij^i i jii 


J £ tv> ^ 1 £lK Ijj LLa-t ,;jJl jjB 4 I miJ jj JLJ t 4 jLi ifcJ lj| JL£l] J->J1 4 jl (\ A 

JjV i4_ij^jfcJI S^d>LbJI oj.& jl£jj ,| ^jl ^111 1^.1^ ^?j 4 jl3J^mi j^yJl 

tljL-jjta 4 jjJlU } dal j 4jjLj_4 . j ->J I 4.* jjiaJI i3^ji 

.t 4 rn-h.ll ^_Lt_! 4jf" ii"v. (i j_4 Jjlscj Li-5 

dJ-Ilij fi ir\ a LoLr. ^ i (s*i "1! 4—ljj Jll^-H jjJ i c. ^-jLmJl jij-_aJI 
^ f* 4 lajiJu^ JI 4 Li j iJ | ^ A d. i < 11 1 , ,i vi SjX-iJI ’ L*j_bj djLfo J J «i t > 

^yi ^ 4 I t n‘^L> dL ^ t 'I £j* J_4 jl JL.T-V1 — L^jLljI J-j>.| ^JJjJo 

4-tjL*-d (J-ljJa » ni l 7r L> mil L - r ic- ^jJLjeJ-U LolvCJ JJJtl) ■ L : 1 .jjmt 

A ^ _ij j. C a i 4 ^ i ,U 1 I a j . aUL^j dsLul, dv] 

. 4 \ K , -w. dL}Li_oJ>- 4-ljj JlI^J 1 

g-J laH I uJ L^_iV i cLljj Jll^J I I ff~r *1^4 ^LaS/t (^l 4.* i n |j Sjlii. CjjL£j 

jXj (<J Xij >- nj-uJuist 4 " [^4 lM jjlj>J,I jLLjVI G )-* 3 j^ILTi <jl 

di1 <l J 5“ i ut Ij 4jJ-~-i Jil I ^J Li mi 11 {J^L>- JW3 VJ oLxtSfc-La ( __ r JJ {Jj-L-tfajJI LC 4 a 
J 5 < jj j 4^JLljcj JlJJl^LI tiljjilll £-Lj 1 Ltiajlj . ds LLs jj^>Ji. I j ds IjXJIj jjljjJ |j 
dl LijdfcjJ,! < f I tj ^L_J_a — 4_d-jJulll JJ_L«^_Jl] 1 J->- Ij 1 t _ jr 5 1 " \j ^L> <U_UUA cZj Lj-iJfc-ll 

4^1 

jJ I j —i jj j^ i T 1 jJ 1 I J-i—i_S i di LS 0 1 111 <1 ^ I Li 

dill 1 > I 1 .\iIj , jj jG 4 i r 4_^1_>. ^~■ j. ^ j ^Ls a ^ ^>■ jj 

4 .•■_!- ! la Jj JjLi ^-Ll 1 j n -K- J *1 aj-t» 1 j 4 A^aJjjJ 1 O L>j * t.-n 11 o . V ">■" / «i 1 1 

4_<ijL^ i j^j Ju_l_31 <Li_uJujfc ^J Cjjuft I ^jJ| 4 jj gL jl1 CjII^ . CjLj_l4>LjjJI 
t4 j t uJ. IgJl 4 t ji U11 CjIj uL JljJI Jlju ^_Ij ^ju>rj j_l_>J I 

J 3 - f nj^ . jj f^> nil 4^jf ^jJaAj * Llj|j LdC ( 4 j(j j^>JI <j£L1 

dl bJ 4_a^Jj Li T, 1 Jjl^Jl 4-j r jj duL^ ; 4 j 1 i 4 j -v- LUI J>_ 4 i ScjLjj,* i^>H dllj 
L^-La 5 jLj_1jjX. (J>- ^j3 j Ju iSLljj^ I t— j ijluj t t—ij^t dljSLjJlj L_jl_i_t-aJ| 

;^lj—ill ,^-J JjkJI dJL^ tj-jLjJJ J n •il l jl 4| jLt a 

* (( JL5 ^jixal j di i 1 a 1 11 J_aL>o)) 

Cj 6 ^ ^3 * L£j j lIoJl LulJ I J j j$[ 11 4 _Lj t Lj_ 3 j j _L_^j VI 1 r j 

| ^Jdj J>aL$LJI <_j 1 < 11 Lj "1 v I : 5j^bL 41 ■ n 1 j f ai * 2 . £j I mi TI jj_5JI 

J- L» *5 ^ajL-dJ Jjj J J-A j , 4—L^i_aj didjJl LjJj— dJ jGLLl_jJj 

4jI Jljj » 4-jj 1 n ~i Oi diL^-jJJ jj-jl. 4 — vl It j— i^j_jl !\ j_j_jJjjLjj ^d_u f 


pjulf^Jj fcfl mJ-9 


cb & 3 t j-i I JlJ J-l—LJJ I (j, .L t . l i Lj^9 I—I <— 




^jLjj : L^xCr aILj ^1 Jj_LnJI jUaj 3 Ju Juw a 4^o ^La L-w ^(jLajUJ 

‘ OU m ^ 3 43M-L!1 4 4 V iiaJl ^-LjjI C_>ljJjac_4 (j 3^1 i 41 A >_L_>a 3 JjJ- > 

cVj i ^ r I5j) ^ V1 "u)^J—bj 4_3J I a x t 3 ^jSj 5— 4 J 

~>- ^IjLjVlj i h Ai*C Tj 1 ^ Ll^Ij 4 ijjj-dj ^ j i ^Vj^j 

. £_ljjLL!I (J|^-flJl ~r Q 

J-W ^-lAi p -1 L 41 1 > t I 1 . 1 ^ 4 LuU ^JLjj-i.^1 JLill ^jL£ ^ 

t ) j Y a ♦ * * + ^ — \ 4- ^ 1 ^ 1 » (Jo-01 <j 1 4 ■»' nj tto 

lLUIi £_*j % « j, 3 (( 1 )) l UwVq 4_Uju*Jl 4_iull~H JmloI j^>- c^->15 

{_3j-3j G>-1u>u j^j>u t-A^Vl ^<u^Vl 3 JloJLiJU j. j c. £_j*LlU <_lL1j C^LS 

C^i ~*3 * "j 1 ^ o 3fc3 4 t-ajJI lil jj OlJu 4 4jj n t 1,1 uL<Jj-U I 

b^Jj - jLlj^IujJI Jjju t rtj*C : \f. \ * n~fj jjl 1 Ju t4jju*u| Lo 

u^-LL^ > jJ 1 J) lau 11 £_>3 j/uJ l d 1 i ^_LunJ q t 1 $ 1 i 3 j I_ l4j | j ^ Ju J_>- ^ya 

ljufc £yA 4_j3 LjJ I 4 J 3 j 1 I ^LH I tj \ j ^ <| 1 I 4u 1 jJjLdu l_3ju-u > 3 i 11 

Jj-ILj (jt- 1 L_ulJ I i Jf \\ £jX. 4-lL>-'i/l £>JLA l * J-*- 3 — 

* ^Jtj Mill ^LlLi-4 


* 


-i— lj i J i fiT1 L 4 JI ^JU- 4 -J Lc-^ jJl^t 4 —q 1^ I^J I ^ 4" t j 1 l^i 1 

Lr 2Lii\ t 3 1 ^ LLjIj 4 I JlA j( j_^ J4^L4 4_<u ^ Lo ~r j>. 3_4 I 

|jjLje_ja L^-cu-dJ uilaj-^ < 3j-£^ (_jVI 14—clji i^aJLi 3^_c. ^ 

(jLlLA 3 j >0 |_jLxS^u>- 4_<u . 5 uj j 1 ^ 1 1 JU- ^ I ^Jj dijG 31 -k 

4 Cj Lj_ua LjJJ d!jL-4 ^ j £, nir. ^jljLjJI i^j^dJl Lj3J->. Lo Juv (jr !| 

tjrh j_9 CjJ-loIj l ^ Ijj a 4_^|juuaJI JiLjijI j t ^ r?" I jruL-A ^JljvI 

. Oj 3jui Juu iC-lLc,( Ju^?lj 

j_l 2 J ,CF. Gauss (1 Aoo - ^ VVV) ^jLL Jj^ ^>->^1 

L-J>\ y r j < jJl jjjU ui-31 jJ^L* 4i!ua <-rdlH I JlAj tCjluUalj^JI j-jjaU 

^ic ^jjjijLc,j , jL>uVlu 4 A * 3 a Lo j_l_3j 4_o in ^ SLiaj 4jI^_Lu 

4^1 J^y I 4_o1j^uaJl (jf ^j-LiT 4uS? a^>uJl3j JSu JL>4 





o 1tn % 4 4- j i 4_1 J L*^4 i_£ T o I ^ Lc. \ o_4 o ^j_ij $ Lx ^^J_j_3 

ljtjuc.1 jL^Vl oj^ 3 0^ d^y 'jj*^ L-4 of V 

*4 

<L2_j_j_j>J! CjLijV 4 **- -w 1_j CjVj Lst-o Q„_tj. JjLJ JlJSj * -l 1 j 

jTj * 4 , a jJ^JIj t o-4 ^ hr, VI ^LLa-aJ I 1 fljlr j) ; iq-j 1 4 j . nL _*j VI 

^xLaJl j t i 1 j J-^f iJ^-^J (_£ Jl 1( ^j-ujLc. o^Jj (J—J-^I Lxl—:>o ^jojM-jV 

jil.L^t-j—><■ I —J 1 |<L_i_tiLj^ C ih \ ^-i .-i—4_J . X_i_2i_L i ^Lisj^jJI t\AlO 

. ^yj v J j fl | -^y4_>- Jjya (J^S ? L 4 J >1 Ll f 11 4*4 l j]_u£kJ Ll 1 J*j3 Lj i i M "* » ^j_o^ lx. ixJ-Lt 4 1 
4j Ljj J^_4 nl * Cj Lj-l^LjjJI ^ jl r n ~ rut I Cj I J)^ i^~W JJ UflL l“ i r«I ciilxjalj 
ol 4' ii. 4 <j1 ^3 fJJ 4 ^ 4 jLj 4..j..jutyV AJ| 

1_<^ 1 d j ^ $ A 0 U , (J 1 j r gj I " tl 4 aj 4_j 1 jhVl 4*_i_uJ_L^J| 

di[ 01 ... 11 ^ya l ^ Uil j_ij m l 4 -Jll 4 * L?j 1 4 jftJL-u 4-3 L-l^L_3^ 

4_^Jl_L^JI ^ ilJLoaji—4 Jjf Q 5 « i >>J 1 ^ (C^jI ^ j. i c . i|_gj^x^VI 

4 J rtj cJ \j$* t'it 4jjJ lZljI£ ij i LaLiJ 4 nh V 4 o-*jlx 3 jj1_5_4 o! * 4j-ulqfolll 

l_3^Uo| 1 t P» tl 4 ; C^~ i * ri % ^—‘-* J —*1—>J1 4 4 1 i ll 1 | —Jj£S (_^3 

(j-u iJ^uLS" t_aj mii ^11 1 i (jt ^4* ^ t_gjjp ./■^.H ^1 i „WL 


41^^ 4Tia *i_L_uijxtj <Sjji ^jJi oisJiij oj)^i^Ljji ^jlH ijiiii 

"f 4 Lj^JJ ^-4-^>- (J^u^Ljw 1^1 L^-* pji “j l 


(_L 


y&> IjLjfc O^J > JUXJLaJ ^LtS Ljjl i a a £jJLu>- 4^£jJiJj ^ V 

Lg-Lc jmIa ^ 4j i jJI ^-1 U^Vt of e4ijJl 4-^5 ijr^ 4-jJ] yi 1-4 

km 

ol oLS (JL^ i_$ f Or^ * La^L-iJ ^ (J j n t 4 t r 1 n i T VLxji ^ < <1 fl~ 

c£jij-iT LLt-jl—^ 4 jU> \ i^JI Cl<i 1J1 4 *4 dl siJ 4—i-u^l—i-LiJ 4_t 

^J5_>- jJ 1 5_a o-°3 4 1 ^ 4 1 L 4 jLji 1 oL-^5 1 ^ ^ 4_4*j UJI 4 H i 1 < i I 1 1 

* 4 1 1.411 d.C j^C ^ . U> ^ j of * 4 4jnr CjIj1jj>. 

^Jjf *3o_tLl_J_4 4- T*. I jJL | ^3 ^\C lj^>- 4_J*4 p 4 <^i 

0-4J (jf 1 0 SL 44 4_lu jj.^ ^L_u \_ 4 L 3 i ^ AT * ^bdl j^tj »olx! 5 J 5 LjJ 

6^-J toLcJj LnfrJtxj + 1 gj uLdJ 4 U n j 1L j^jli a Jaj>J lLsjLuJI o^a JJLX. 

(_^1 1 (j j4 V lZjLi^Jl La A ^a 1 Q^Jl 4~i^-1 4_*J o ^ ^ AO t j^L*Jl ^-3 

l _ 7 -3 I JlA J 5 -J*. 4 Cjlplal 1 1 \ 4_4_uoLx <S * 1 Aq T 4 it-i ^ 1 4jj 



(dJjI^SJI <wo iiiifl 


rn^ l jlSLll 1 4_jf * I ">J1 kiJjjl d A £ l I I ^3 t4 ^ q\k H J*jtjjJ| 

» ^ _ _ 

^jLlJ ^i-uj <JSLcJ tljjfc ^ \c 3j^l ■ Cj * 3 Ju J_3 sJ1 lL>I-L^I Jl-I^jI o\ A ^^3 3 U m 

a 111 £>JJi> (j-« Jlj v I j i a - |^g t JL-iiaVl ^jLSJj <J:vlj <—il u JL ?^1l aJJfc jjJa-i-ji 
tfJufc O > 3j :1 I £ 3jj|j 4 _j 1 ^ic. «lLs-j>JU Jui^Lj Lo5 13| 4_pLc 3 j^_? 

4_j_!w^l In d_<iJLiJ 1 U (J-ua3l ^y£. -iT' ^35^-^ pi mi^LjJLI 

. i ^ x jJI J—nJ i 4^aiSwC CjLcjjtj L^JjjLj Lj L wr 1 * d_^j jl^JI CjLLjj> till 

iSjuJl^ Sj^LLb l 3 L^jLs i L^jJJ Jj-jl^jJI <^tll g-21 3 ? H £j£. L*f 

c L-&\j-u2 OiJc_J| : J i 33 iuX\ ^3 Ijljijj CjjJL*>JI _^aL*J dj-Jbilz 

CjLjl^Laj jj}'-^j r ' (jr^ ^ J j3J (j\ jj-ix-l t<j ^1 j^Jj d_LaL>- <Lcuj Lq_.o i*\ t a j 1 j— l£| 

« 4J^)fl -ar Ci 3 Jj J_^. 

, 1 (i i ij | ^3 L-iia-il 4_<a1j> tnll Cj-liO i L^i-J— C. CjIj) 1i nil flJi A 

n 

jl oLvLuiil j*l .l^r ~u.r,ilj — 4 _*j_ul-L>JI 4^.Li_uaJl SjiJijJLa Jp: 1 £jJ I 3j^3 

4 JIjJI) 4 _ajI jlIj^I Sji3 j^j^-i-l «lc.Li_u3 — (J^SLIl jl ^Lj- 'v.bJI 

J'^ ^jl£" i ‘ 4 Ija ^ Cj^?Lv ^^3 ^] ( _^lI 1 ^ LgjLL lJL^i ^3jju 

<Ujl3 j oLluj^ 1 1 ‘f a i Lcj^J LiJj <L*iJ 

— WA \ ^ 'j ^ 1 t a C-^\ i^-ki La 1_4J ^ i^aI D 1 1 A i * 4_ 


f 11 dJ 


.B. Riemann - lAY^) ol^j A.L, Cauchy (^Aov 

j~±s2>\ ir J-uaLjk. 4 jL^ 1 4 J 1 L 1 5lUt <3 3JC < rtj 4 ? tL lj 

, jif^H ^^,3 4_i A LlLcj jJn! ^5t_>Jl t ^ r 3 

4% ' *« M. 

j^JI j ^ mi j < 4-L3jUa.4» S J^aLSal! clr'-»-U y_ ajJI ^3 ^ l^! 

C 1 I 4 A ^1 iw:r JI 4_iJjVl pjLutl j-ju 4 JL 9 tJL>- (^l ^[c. * ( j, ^ jo<i J^l3- 

** V. ^ M 

c^-m> jl l {j£- a jjfc ^j I i cj»Lj t \ Ao i ^LuJl ^3 jjLuj I j 

3 J^t-4 , L 4 L 4 J j^Xj^UJ lJsJjJU l? 3j jJj L-uJjJal 

Vfc V* + 4 , 

4_^Loi_^ ^j f mi" L^j SjuuLtJl l 9 j_L^JI ,jx. «3C>i,31 i,,4 L^jI t3 Juj3j 

^vCLa ^Llj! ^, 1 ^- LsjI- 3 JjLtjJi )jj j>ilpN..3j j 11 iQ ^1 

. 1 ^ 3 1 il aj I 3J1 jJI 4 fTt 111 a 4 ^ 4-ZuiilIj J^clSiJ) 

JJa K -j}\ ^1 4 3 1 / nil j-i^I U xjjLtjj) (jLS Lqjj l Lcj) $ a a <u_cj 

4 _i 1 c. i n^ii — function 3J!jJI j ^^ 4^1 * LaLgj Ll^cL3, 

4 i if j ^ I JiL_$ {Jjl > ~ M _i <1 \ j Zi c ij-dLjJI ^j j- 3l | , v 3 ! . Jjl> it! 


VLyjjLlSJI uUabjJI 


j jjl i uJ jqj 4 jI )jrtJL>iil {jiJbJb 4j 1 n j j U") J_I * K j .aLl>jJIj 

J 

L?>-^ l£^ 03^ dJ tl>^e J jl'* "' 1 ^ 1 iJljJl (jf ^ CiLiJI 

JljjJ IJ uL 1 iiVij c-Jj) j j L-JJ) j ->JIj -IJJLjJI <Za\j—l1lS r_yi Cj\ a J fjJ 

.aijiui ^>vi 

^liLuJt ^J^>lj>, 1 IJlJJ JL-xlj_lJ gJjjL -v Sj-^ L *- ot ^P^ (jl—C^_i_u 

^ Lg-J-lj Jjjj l_3j_uj 1 Q^t 4 j^jJU dll^a-ilX ^ J ' J ^ ^ 

t— mj. ^ 11 ^J[ 4_^. 1 _%J I cj juljp *4 jL*JJ 1 ii i f<jL£ jLLsVI ^jl £y£. c ni 

<di > * J-l |jl 4 Jl.jJ ^JiJ) _i i^O LljJI j ^ <n^l I 4Jai& jJ t U-Uj J t a i d_La 

i4_C.jj—Lm 1 l£ I O-C- —ljjJ I w- L ^J i IjJl 5x t {jj i ^*> \ OiA —^ 

j| 

* j ij^Jj 1 Cj 1 J die. dj I lIjJu <~^> W i 

tji < % i^-j j idLj-j^LjjJt ^ r^L ( j j a r , 1 lui <jj 

cLljjIjjJ) Iluj^ j-djjl Jl-oJ 14 j £-1, 4 4 i u lZj!j 4_l^>-jL>- 4_Lc. 4_j_JJ t n i ts i > 

j i 4 ^ ^j_o_jji Jill I dJ b * VI LaJ I jlaL*_«j djL*_iaL>J 1 


^4 t ijr bj ta j-U join’ll I i^> 41 ^ m ^ rj LjLlj>-I i 

til i ii 11 jil lI^Jn-II 

<L-t-ujJ—a 4 J J nlj jJI dJj i ^ ^ 1 « (Jji J-oLShJl 

iiJb-LLi 3' 1 "j 4 jj) laJ d J__>- ^4 m aj Ci3 jqJ! * dblSJLjJj-JI 

m- bm 

f-* 

o^\ J-^- il^J i "i 11 4_>j tjr^- ^ f J o - dl L j^> Lj^JI jflJLiJ 4 jr U"| \ 

i Jj i>\ il" ^yJJ Cj Li j>> LjjJl Lc^5 

4.^1 \ ji_l*j dj-oj^cVl ^_jj Lj — ^jt 1 >j 

^jLS 4 iri .Vi 12 r Aj f I 5 I lit, I S^bul 4 a £ dt3t^>.j — 

4_^vj L;f jS -o 1 -t 11 31 4 j U ai\ 4— lmj\ —4—<J-! iS.JJJ —L)^ 3 

l-4Jj .4_Jj^j>Jl d!_^liLLll (d Ll1> I j-j-C VI 

I Js-U>- d^^j^JL- V I O^Jt) LbJ 1 t/ l Vi ! t_41 A A 1JJ ^-4-LJj | | L>3 4 / I * II (dJ 1 1 fo 

L^L^~ ^sl Ll^jI jJI ?. LqJ-iJI ^ la £ ) SjJbLb i Ldl-l ij 

. dLSwii£lJ \ Jax^jT !^jpu\ I rt i 

iLi^t jji) K. Weierstrass (U^V - o) Jjt£ 

b« (_ J1 ^ 1 i ist J*_1_2LHU 1 i_ ^ iV Ai 11 j i 4_<a I^li^J 1 

h W H - - 

-J l ..-... VI ^UUI jLSjs^I ^_- * ^j“ {jr^ >^1 p 1 * I. I 4jI 



[ojjI^SJI o >6 mLi 


ujjl_ a 1 1 4 —cAZ _iJU JaLajSM ji *4 1 j ll1 4 _IIjlJ1 <J_j_j_3 ( j^a 

(jt LuV * (J_j_u3Li^J 1 ^jX_ ^AaJJl * > 1 —3j__<_u > CjLaj 1." ~ 11 

lj j” 1 ‘ ^ (J 1 ^ a *j ' 1 l^i La V~ *3 LjJ-3 (JjSL 

. 4jLL*^j_a J__a ^j_a A-jJ I I CjLjj ; 4 1 1 i r> u i a\ ^_ 7 -^ Ij- J — -L .I 

Ll i i >1<1 iTuil^j t IjL^jJ uLlJ \S i 4_yaj) a C CjLLAjjJ, ( Cx-lL^ La I 4 * 

^3 4 i ) iillj * CjLj <>->LjjJ 1 Jfr-i a i’ii ^3 jJ 1 i -a-lI La >L I ^_a_=tll 

a JL^-Jj 4 _j^)-=cj JjJLL>j> ij <l^g c jjj *1 ^ ■■ ■ ■■ Lj L<>_jI ^ <■, t ig~ 4-j_aj-a-^J I 

{Jf+i < n^LJ -ill *■ ^ i ii 1 a jj l_ j- 1 f *""> m-J 4 fl ti i I 

.4-j-Ll 1J 4 l*v a 1.1 oLbLu^Vlj 

eJJb J' ^ ~r 11 ^3 Jl_*_j| Cj Ijj) tnl 4 < u-n i l ^3 *L_a_J <J1 ljLSj 

LSIajW jU ^-9 1 A r? 4 _ 1 1 i >> l a iJ I Cj^/jL*JLI JL.^1 4_i_uIj_s ^yC. Cj Ijj) Wt 11 

(jX, 1 in r> ^jJl Lilli JLkJI 4 4—UjJ_2^j| (J) J < l^il-1 I ^LjJ> J tfl \^ 

^ i AJ-d3 ^ji 4Xjjtj,l JljjJl 5j. ji 5j^i_uVl . 3 ju j -* ft 

4 jlL^JI 3,?-^ JIjjJIj 4 i^i ^LJI JIjjlJI z j j->Jl ^jl^I^JI VIt a 

L^wj Legender Hermite Bessel Jj rn jj J'jjj 

aLalx 4_C4 ^jlxj^— a ^yjs a r /*Li 4 Lb JL>o l)T ^Lxjj - («t-ib>^T (jJl Jacobi 

Jl^vIj J£ - c^ajJI tiUj ^jss Who is Who cjLl. -ual i4> 


t4^3jJta L>5^ -iLSu ljtA 1 ^> j i 1 1,1 ij-iL^-I JljjJl i)l . i^y^a—A ^ 1 a 1 I 

t—a j 1 1 ^i J? 1a_>- 5 ,1 -i <i a lZjjIj L^j 1 4 ilifrjJJ j. j-ZiI, l j , *4 —_j— t_Lf^ uj I Cj-sfc j i^>l 

4 a ^11 4Jix-dVl ^j,rn juj lLjcJxII ^XnuLtJiVl ]jL_J>| jLjI * * CjLj 1 i a >J I 

* 3jltv. ^_Lc. L^iiiiLu 3 ) 1 < <i-i 

j—i—) {JJ*, (J-AjJll -l-b lJ 1 -a jJ I 1 -t-tiJl ( J-iJ-ii 

CjLsLl^Jj CjLc. 1 Juj CjjJIjJ JLi^ i 4_i-i_>J I ^ jufc 4 -lju JlI^J I j 

^ La2 i .1 I ^ L>- ^ 1 ^-3 Jl3 J I J_ljj 4—<LjJ . C_J L_ 


— t j h SLa-J jJ-A ‘ Ju>.I 1 fl * 4 j-jj ^aJ 1.3 L^T 1 rtj i cl-ij iaJ 

4 4jt_iis (j 4_i L j f r"i 1 5 LLa-JLa >- ii _3 Lua ^ I I J ) Juj_L I <—t j ->k. 

4_>,jJl 11 Cj^fjLn-a (JL>J| ^^,-6 La^ 

u I ^ .Galios Abel (J-d L^ij-^tj <— 3 f w ^ ^ 1 ^ 3_jI_>-^1 

_ _ _ ^ 

jl] cl jL c <y a 1 4-J^ ■ 1 ^ 1 < o I (jH-d 3l-lS/l 









4 t a\i 4^^Lfii 4 jL>*^/1 * L^loiJ ^pjJI 4 K i^> I,I ^y<i l^_j i5^ ^_aI 

cl_i^ J1 tJ. 1_5 c 4 j i ^n Li jJ I djLcr j <>>j ^ 11 ^g j j.i a JI JjjLUI J—*j I 

1 ^ 1 jixj V i3jj—->^^c 1 —£_j 1 —fLj LlS j-J 1 4 j r JjJLv L$J 

, JljJU^jJI 4j>.j tjr lfii 

^1 

i 4_jq_iJuLtl jj-LcajJ I J -t - 4 4-3j^jt^g ^Aj . 4 jin I O V JiL*_U CLl+mjJ 1 iJajTj 

L ~'*^3 4->JlI JkjL^l (jjij L/^-^ - jJ jjtn *J L -* I 4 ' ^ 4^^Ll^a JoJl OjLS^ 

g.1 i ,n4 ( j r 5 LjJLj_im 3 [ 'V In * m 4 jUI 4J_}L*JJ i 4 j^_j ^ 

* (^gj> i jLLal tjr^ 4—i-ujJ-gJI q. i i j In4 j I l! # Jj t-lt_*jVl 

14-fat; JLt^Jlj . -h tl ^jHuJ J-C- 1 .i~ 1 1 I JLA >tJ <i 1 J. 11 <\ if j>J 

^fag, lI^Jl j n ^! I Jl_*j <J * I j—Sjo ^ri^al In 111 >L£ llij—>w * 4_jJ L_J) ^j_a 
O lj Jl>u *jt (Ih 4 (J-*-^ ^-J-^>J l ^IjLc oLjljVI l {jliilj I A jri.a 

^1 A i_ 111 I ^j*n JU t ~ * tn rt 1 -fatJ * I i *- l (_gf I—<L_i£Ls{ 0~*~ ^ * n _ Aj 

: * IJ *»t | j * 1 1 j r 3J 4_i_tj Jll^ 11 Jl^j_IlI, 1 <^,,0^ I jJ L? &i\ ~ mjt 

jjL^C-a j j i "nj -j- * n»tl j ni_a J S *" * 4_3j_£_loJJ C< In iljI JL^-S 

* <XJ.'jJ^Jl CjLljIjl>.| 

4 jl (i 1 j, J ^ 1 m 11 I j -y ^_lJ I j ^L^a-U^l S»jL^ Uil 

oi .Cayley _S’j Plueker j_ SjJLj Chasles Jy t ^ Poncelet 

Jaj-ln>JI ^ Jo 1 aUI — 4 iiiJ-LgJI OI w d q L^jj-4JL V H <.m ( _ JT lJ| diIJ ^aJL I 

^-|-A U_l I u 4* i >1 L<a I -iJ — CJ LfcJjJL \ j 4_ij"i i ii l, 1 ^jJa-ujJ Ij 4_Jojj^iJL I tn S11 j 

^^0 4JjLtXI 3 j,.^ £ ^ jSlLf ul I 1>J | k ^JL>Jl 1 1 <\ in 4 ^ 11 

ryl • a L^jI 4_xUjj_JnJL 1 ^j.tn dJ I OJj ^ I -3 j 4^-jjJl 

0~a Jl ^ ^JfaS"> jl^_^l SljLill ^jq 4_3 JL-^J I - 4_i-iLlJ| 4_^.j jjf 

-3- In /Xl ^_gl tJJ-i O-A i 4j^> j *>J 1 JilS^S/t illL *:t^_>. 


t_si 


Ij-jjb jJijJ 4_ i “ tljL_>» 4 Jy^ j Uv <1 JL_3 ^jJ I i 4 j I^J I 4_ulijLjug^ 

Gergonne 03 ^- 3 —^ ^ 4 " J t ^ ~t ^ » a>\ j t j tn t » ^^LcJ ^ ^ tj > j < ^ 

^j-Lj Jjl_i-jJ( 4 ^jI£w* 1 Lc^a 14 j i/Xi 11 ^_ iLLlsVI ( j- c - ^ 

4jjj_faO Lj-lIs LjjJ I 4 • J I In | J>> lj ab 4 ~j i 1 j * Joj>J I j 4 In n 1 11 ^ jis 

J_i if. Lj ^iS? 1 4 # j. ilo jJk l2j 1 j 1 In Ljj^I I ^3 LLfat ♦ j La ^_>^faJ » 4 j in Jl=^- l^JLa ^ 

* 1 a iii jl =^^4 I cjLs!>LiJ1 



|Qjj|)Sll ft n *n I a 


I JoJ 1 . If ~ 4 A< ;“■! 4 ~M 1 g d j j j>. 1 y A l >■ (j 1 J f 1 iJa -3 I j 

^Jl rt \ jj5Loj *^L 2 J 1 j? BjJjIjJI j\ <al mt,t 

. djjJLl i 4-£-u J.i^J I ^ fl ■ U J t 4_£_iJ Jl1j5s L^jld <^,3 L$J 1 L;r ic. tjJufc 

■hi 

l m ^ — J»L2-^yi invariant 5^ j %" ^V ^gj^- 1 ^)^LjL rO ^ 

F, ^.gCjL^ »4 jUl a in V1 l ^Ju4j :M-La 

^yi —*JI tJjuk Ji—a 1 AVY ^1 *J! ^^3 ^J-Jl yjb Klein 

4-*—dL>. 4 _ljv 1_J1_j_ 3 V I djj. j>>t jt a ^3 lLU lip i 4_j a j_)I I 

* _ 

^3 (jj_iiU| ^Jj ^^laLs j 1 4_4Uiju^J) * Erlangen 

3j^qj Lj Cj_>iJ 3j ta _j_i_j_4^L! \ <Llj—i—>il 1 ^)^->l -^J 1 * ; 1 lj ^jJL i£j 1 /A J ± A 

J j. Tr ~ 11 Oj —4 J ^ j t 4 JJ » ^ [ 4__c, j 4 - ^ a ] 

£v£- Uj LLa j- 4ji j..i aj f 1 5-JjJli ( 4_j_ii J.I^JI ^J) 4 n 1 Li t 4 _lLjL n <■ ii^/1 

— 4 3'" ~g_^ Jj^>u ^Jj 4 _luj_L)Lj 3j a V 4jj t 'v Cjl3^1_C 

♦ 4^j_^^_tJ I (j-a a_cl i" d Jj j r*L_4 l\j i j_A |fcJ j|jL=^j -JJLJ 

_LJI £iJ—J ILa ^♦ 4 m i ^ LqjIj 4-Li tl 4^-u Juu^J I 

UT aJ i SjujL^J’i ((i!lJL j-LJK ^_rt_} 4jt_jj JU AL<iIL£>1 3 jjj (jl 1 \ Ml A Jl_j V 

(JoL_3_iJl — U^J 1 Ji j i*L^M t jX- J t 1 Uj i O L_i_j-^ Idj—11 L _ 7 -hl 4 j 3 / u) ?l ^3. i^"t 

*m 

. t-^il ei / oUaL-allj 

ry y3 \^ 4 4 ^ Jj t4j|j_jf ^ i*i £- ^jjLjJI j. >-.xJ I Ijl3 

a kc, 1.4_3j jJa 4 j j-L\J ^jj^3 ^jl l3j! 1 J 0 .SjuJoJI ^JjLxLII 

. 4_jL^s 4 a 1^ i^l >-^1 0[^T jjytxZK .J i 4 -4 ^ I ^jKj JijJL>J| ^ j i djJ 

tjlK<u 1 CjLi-uald^JI C-uL^ jj 1 L-U*_ij v j-t i n CjLl^Ijj-JI 4 i j jJj ^ ^jJ 

l!jL3>LlJI ^ilc s~i**- i I t4 < nlj jJJ 4_jJL-iL3j 

4jj tsy 4JI aJ A . ^.\c ^3 1 j.Zi m ^jl OL_lLJ| ^ic. C^u-^1 

* 1 flM i i 7 ,< jj^j ^j| eal j i^tIj^JI ^ j CXLi3j3 


wUiUjJt 

^_j_tjj_jJi i~\\ ji >>11 QlLl^I j Ul.^ i 1 Bjjjtll Cj^-aTi iui a_3J 

LjJl^ —i^ii / \ I £yJJb t 3 lAj J^>- O Ljk j ~ 3 i j f J^- jll i _^3 

^j_J! V cj 1 j j-MLjJI jLtJ5 ^3 ^ ^ ^ jfcltXl j> i c. JaJj 




6 ^LwU 5 JI uL 


.uaJj > i 1 l"jJ L£ 4-JjLnJ, l p b lA <j I i. * t i a 11 LoLqj 

< L^i-jjaj) 4 C,^ JI ^Ia Lj j^3 V 1 J) 1 \ "m Lo Ju c 13-, | JO 

0 'c. — i 4 Lu i LojXo U-U1 J_*_>. (Jr^- j- Lj LlILc. 4-d-^-3 ^LljjJ L«a jOj 

* 4_S_i_3 J La 4 < tl a a J 4_>t -*» " ml Ci> i 11 -j_4 4 Jj^^o C j JIX — L*Ls-J ^j-uSLatJt 

. (jLxn,^jM U i \c ( {j7 ^i 

J* ‘6^^ l£^ J j L^ r JI j^J (j£- JiJ-uJ 1 ! (jM" 

— 4 _lj ^ i aJ L^j Lxjj_>t ^uJI JljjJl JlaJ £ Lu 1 j> Loi .(_j\jjJ! dccJ 4 xl—ul 

Ml M 

O^ ^—£j_c. <^)-aLj_l| <jj0a-J1 4 .l .i iilJLj 4—| 4 ^V1 

Legendre jxbt.it ji Bessel *nn ^J| ("<imi l£>^ 1 cu-aU^ Jtjj 

i oLiU IVIj 4_ljj_££J1j ^J-Lc. ^J3 IoJl_>u J 1 


03 




j 4 rr a L^jLj JljjJI 0 JO Oj-*j La LJlxj . JjlaII ^Ji £U ^ 4-t.^ltH L^jJaL^ 
JoO jj) * J-*-iJ Li ^jjj—u l ^ a. o~a 4_j_jI£L*'SM ^Oj * 4_jjL^j V 4-L u 14. a, jl a 
<Lu^U>- ^jJIj j j- j-c^Lj-Jt ^jjJiJI Ok j i^Lj^J oLqI ^ f mVI 

(_J 1 jjJiJl 0 lJQ> ^JpL-o ^1 Jl . jc j .j itl iO 4-0 jajL^; JLS tCauchy 

Oil J 0^1 i ,il i ii 1 1,1 t? JO JJOa LajlI C. (jH-JI da^jh 011 Ju J —>0 ^ 

l U mj. ia u , t j 1 L 3 t_i 1 tn*i d (jO_j * 4 jujLoj (j^jSu 4 ^-lS 4JlL j| £ L* LcJ JJ-rt-4 y-<^L >5 
Jtj_i_LjJI jj iJljjJI i3jo i_j 1 f ri ^>. ^^LlJI lL_>JI ^ 1 a L_S_ljj LL )1 —ij^( 

.cdoL^uj 4 j! ^ 

c^ai jji£J t4-jJJx (^| 3jlx Jii^Lj j-uiUo c?dx Lo 4J|J J i» H» J 

b^Lj Ld JuX 5J|jJt i _ 1 Li tk ■>. L* iL 


3 -q—L- oJ 3 _J 1 jJ 1 Ol 




I j) V SJuJx Lo-x3 Lo 

L^JlIx ^4 " ^vl I Lfc^-iJu JI J, ^ A ijjuufc-* 

ijl (j _4 ScLSjLu^JI 4 0 J 511 I Jl>» 4 —tSjuJuv 4 —o- j 3 t "ill J_>-Lj 

2 j J> t 1 *"m ^uil bJJj 4 uJJX CjLLul^w L ^-41 jLJteJf-tio 1 ^>S_ 4 £ ^yjJI JljjJI 

41 f s>Tt i 1 JljjJI i _ T X 0 JOj * Lgjlj jt"< 4 ^cul 5 S_^ji-uaJl Ol^ ji"M 4_rt_0 Sjui^> 

* ^4 J 4 —L 1 J 0 jjjl 4 JlL LaJ-L L^bjJUU 

Fourier 4-_uj^o Lojux < ^L«Jt bJJi jlS 

^pll 0^1 i III r II "II OjL^J . LflJ 1 < r< oj _ i-LL 1 JI JjJI L Ci^J- t ^ 4 i J>-L 

r±u Ijoj .power series ^j_aJl oM j-oLli 4 ^yuLi bJJj cx^jj 
ol J Uj^LoU^ A-uL^J >U 1 olj-xiS 4 _^,j j^Jlx 



| /iftmltl 


4 -UV Lj {yA * ^ ' 51 / ,..L ,i ~il 1 <__JJ | rt JU t>J» J 1 1 ^) 4 -C^-LtlJ <U- 3 L^ 7 ^-JU-aJ lrl 4 _LJJ 

<_| ^4 i *il" 1,1 5 1 i u 11 >i" [ I 4j_jj^£ 31 i nl f n~i a ^L>J i 

JJ (j 1 Lt £l i Li i gj j c| * £ JU l ) |j£j^iO L^jLj Ju Ju 7 c_J_uaJ ^jJ 1 ^ i <a“l | < i^»_L>-a 

4-C.jJull L^j 1 i n41 yj <Lj_g j i 3J | dij) t^ Ji-r*o ^yA g“r *t i d)Ll ml i n ~i U 

j> l £- (Jj i^> 4 jl ^OLLlIdj I t. ; f •"w lyzyA 4-j-J j 93 £)| £rLxi L^-a 

dl^i c ill in‘<| (J <1 * i 1 pij y _i£?11 ^_5wC-l Sl_i| dcjL^ !|Jj tal 

jjff 

^ jLJteJf < ii 1J i 4 j 4 11 11 j 4-jJ-S-jJ I oVL>til <1 >• LJL>- ^HJU L$J Lg L* tlj 4 _lJJ)J_£ 

~ Jt 

4_l 1 l_Cr 4 _Cj * 111 L^j l j 11 ->J 1. w.lj jj La \ da-1 1 u I ^I ^ 4 3 i 4 jJI diL_>J LtXI 

. di^jjjJl 4_d*.^ diLi£ j-o J^L>. 

(j-jc jj»_j ^ .Aill Cantor jj-j iL£ jlS^i oT L*Lcj LJSj^-aJJ j> 1 r Cl VI 

duL? OL? l J ^ 31 1 ill i ii~ ^ ^3 (Jj>J| 4 . 1 is^ i C, 4 \K mi 1 <dr 1 OjjvJ 4 jL^j ^Lll 

•vs 

/^a 4 1 M i l j 1 1 -i ja Bolzano ^ joeTt > ^AV^* ^»LiJ! - ^ j ^aJ 1 4 jJLj L <^ 1 1 

4_jjL^j V i J-j Jl_c. J-sL3j , i if 4 3" JL ^ Ltfj ^ j 1 4 L ~ a 3Jl»i * ll j-J I Ijl^ 


^)_uJl_>JL 3 i La L<jjI_} 4_il <.Sj'>- i.4j^jjL>o 4 ^ dcj-l Juil * ^ ^ La SjJLiJ 

^) * 4 rt'~t i'ii d L^J 1 4 . 1.1 t! 1 j n.r ’ Li fi <^1 jJ^ 0 | I dLs* | jr 1 ^ 4 . ^ j. • a jL^" 4 _J 1 ^ j ^ 1 

i _ ;r 5 (_j nn 1^1 r SjLL^ dj 14 djlj_i I 4 dil n" iLl,l ^jl q*$ 1 ^ 1 » j 4_a- j 3 i 

t gLi 4 i>. ji 1 tfi**- j^i ^£Lc_i V ^Ljj^xflJlj di 1 j jXLjJI 

<_j[ 4 ji gJl ^jl j III d^j L JS* 4 jj 11^>4 dul£ 3 JI jJI 4 A a £)[ 

Ifljf dill ij | .^1 

^ic. ^Jjj> jdJLj i>jl* JdL>*j L=r ^ ij V q ^-LL) j Ail 

t a I jlSLa ("r < ii j 1 tJL tnJI^ j J-L>JI 1 Jl^J 4 i j i L>! 1 3Ll » 

: ij ^ 4 - i.. > L>-jLa Hermite i~i j j a JL!s 1 da-i t IjaL? jLiLj> j ^ 11 


iidLdUl JjT dUj <4 —^L-d - 1 <jr-H 1 —^-C.^_q —4 j! l!i| 4 —jjjLoJ 4 j 1 4— \ 111 1 11 ■ " 1 1 j j *v > (*^) 

-[jL^>^U ^ cL! Jijj tjV AjjjLSj^ ... 'I + ) + ] + L + i 

** i A c T 

O ( j n m ^dl 1 j .V; V; ’l udJLS ^ru i _ 111> ■ \ \ ioL^jj 4 1 ■ nL n ^A, 4__j_n_5 I 4 I. ni* r. "I, I (**) 


^Idldu LgabjjrJ 1 4_jj_uLuu2 1 1 4_a * ill i ,i v La] 4_i4i.iijJJ dll ajllH t _ =J -As <Uli t ^.^-LI 

4_j_iLj_j_JI :^1 <»ao J_2_fl jj i.i n 11 tdiL^ ^j- 4 . j j iijJl \ I JL_JI ^£. jdj ^rj ,,, dn^I 

. [oU^^lil] Cj I 1 1 LljJ I jrjr^4 /_j-4 Lc.J^ 3 CliJuL>Jl j 1 Ii g U * a a idgjtui 111 ij 4_J_Ci^M f jJV \ J 

_ £- Cj j < ^*i i»4 l d__j-J_i--ta—^ nJ I jlc £. ^ I Jfj 4 "i ^ 4 i .i i .i 11 ^ 1 11 >~ I j^j_9 *> j» i <a_31 


lij 


sL^fc. n “f fl Q 


^ JS^O. 


lil 4 »i fl Oj _j—ixJ \ ^j^SLaj t y\ t i_d_s 

Lc^jf J-dd 



^ ■ ...UK I I e". 11 irt[ j^J j 


jjl n" rn^Li 4 lLLL!I j-jlC- Hi. I ell A i-9aI La jJic.)} 

ijL? lil 4 _j 1 c 1 lu<5 1 4-Lci ~kJI ^>5Llj . t~ ab Lfl lc c_S^_c I 
Ij-ojJLrfcj (jl ^ru-L^L^JI (jjJ-C- t i y j 4 jL_3 ^ i ** a H Ij Ajj bJ aLL^I 

I jjL£ wA—S_t * ^c^jb-Aj. i vd JjLLI (_jl-£- f&Jtij-L t ) jjX a j ^ j L)J_iL)a i lo < n 5 

3—>Jj-u>J1 cjIjaI—>J 1 /j- 4 tj —a jJ-a b^—c-j) a uil LiLi _>- 

L La^j (J^Ajj J-cjJI I Jut Jjuq (jl 

LL11 4jL^_3 L^jI a g- Lr> -LdflJI L ^ j I [ ^_g> u ^wa! A>a 

. j^4_ilLjt_4 CLu^jS L-fl 1~ 

4Ja J 3 >J Ij tSuL^j >U1 ^Lat 4u>-jj L^->-J I A4-u n ali jjluL a Ju^JUA Ju>-j t J^bfr 

4 V\^T 111 ^ rt 3 - t-jLi i>iljjJl ^3 ^Js 1 jLu~. AjL^J^UI Ju>lJ Luf 

(jl <—ut_> AjJu>Jl AJ-£ b>i tSj idUllA 4 jL_4j MJ1 jjSu lj_>- LtJU£. JL>-Lj jjf 
4l / it l< t i~U £j-4Utui ^jJx. /)l 1 Lie ,jlS Ij] A-iL^J ^ La ^JJ SjJjuJsJb JjfJj 

^j-3 JlLL (j\ LxLc 4—OtJ £jLUl £_a J^LmJI JLl£:j , La JuaLSu ^ If- j] La 

luAL ag 1 La 4 n "j A a ^ L I t_ Aj ,j^° I Aj JL>- j 1 1 * r V \ 

— jjy n jiadK AJUl fjJ , tj ^1 L^-JaAJ a c_J^3l ^jj^Su u.jaj Li^jjuJa 

(^1 _jl J J-Tt->3 ^ Tj" 1 J-uLij Eudoxas M < 4_3^-iL La^ 

J 

4.if- j> J j, t "JI j^jU J 4_jLp "V La — 4 j n j iL^ 4 

05^! (> 4hU^ V o' 4-L^-M—a ^j dSAl 1 1 Jut 4_3^—iilj ) * 1 j JoLj 

Weierstrass ^I^juI/j^j -3 J ,(4 jjuL a 3 L±JI juu L^IL 4 

^1! t 4_*jL"j1 I ijjLlijJl 4 j LjjJijJ JL>- cL 1 (jrL: 1 _i rtj I A J*-^- LjJ (j I wL^jUA^ 

j. Lf- 4 _uL^j V 4jUt! 3 jjA — 4_j_jLj 3^-a — jut J_>J I IjUt 
(^JLjJ-3^1 jMj—L lL-3 . 4 jL^J*>UI L _ r _LLtu3 (jl ^jiaA_uiJ ^3 L^_)l_3 4-^^.L^Jl La | 
i> J-i- i * " , i! (^ 4 uL^_> >UI 1 ^ a a 4 i o j a > AljLHi <_jj I L-l I j * 

3jjJuc uLLLj JLj^j-j- iKj i r ^ L<i_^-a Lt^J 1 iLpI Ju^-VI 

^5 A Jut-a ) 4 ujL^J^/ 

jsJLc. r>a I Ju_j_±j aLiAjj^/Ij i s*i t 1) 4_xjSL>JI ^jua g-^-^~i) ^J,t ( _ t -3_Lj 

4 * i'L A — )AiO^ jj jj L^ J—11-JU j + 4_J L^u 1 jJ \ 

Lj ^jJI jl i t IL 4 i All ^LJI ljut (jj ► jjLL-JI 4_>-j Lr ^^Jut 

. ^_Ju <JJ_« I aLj 4j3jL>J I jfcjjLouJl 4_lS3 j la ^ » Ls^ 4 uj3 4^-jJj 



pauul^SJI hi 19 


S- ^ jLc, ^jjJ i3juJL>- V-!' 

^ Vj^' ^ il>i • (J7^ tljljisL^ (jjl u ■■ -<-*-1 V 

Vn -Vv V» 

| <-Zj^>L:>■ 1 ruling CJ l—ui | jj jJ 1 (J^*L>. ^jTrl a ij 4 _ljj|^3 j j 4j L ^ '^> 

^lr i^_Ld»jJLl <jl V] .^, U i ii jJ 1 j j) . ^ x j\ 4 3 ^ u^LaJlj (jri_jjjjb^U1 (^ij CjjIj 
c^Ul CjljJJ-^3 £j LA- > - jV t 4 J It till 4_i^V L_)l ^wQ IjJLi (Jib — jjLLJ Lq^ — 4-Ijjlj^r. 
jL>uJ ^ JlSJ * 1 ! tm t 3j^ JL>-1 LijjJ "if ol L ILLq 4 iiLd-ii4 LjIj cLLS" 
jj1jL£ util 4 Jj>J| ^jLi ^ 3" 4 _l5L^j 4_j^_uj jlj^l I Jlx. La ‘ <_£ 

•M« ■‘•V v» 

* 4 uS L J l I 3 jl.lj*-jj_I ( 4^L>J 1 ^ i td a j,-•• 1 ^ r Ss ^£L i cjm^lL-j-a U1 mi I 1 q ^ t Li 

3 jl!s cjH-M * Lg-^LLj tj^j-x!l l1iLj_l^L^ J 4_^j-*-* ^jlSj 

J)I (L *1 i 1 f^J 1 11 (jL-J-^l ^iS^U^L-A jjl i l ^ 3 jjyjj ^j.1 j l if ^ 4 1 *StLiJ-A 

oJJb ‘ Lj-a_atj A j >-jJt t H alj t iCj i* i 4 

* ^ Mill I l_J <_£j_l_l£ LLj^V 4_3j_3_>J1 



LljjJu (__)Ifl_c _L^j 1^ £i ±m Cv^jLuJI (j\ -UL-LilaJ 1 4 r, t m^LiJl g t * Ij 1 ^ ^ J.i.o, l .ii t C \\ (*) 

jjr-A j % i j ° i ^ULj * sSj * 1 ^ L i n Li 4 i i i ~tU 4 t-T ^1 u 1 O^V — ,^L1 

x^jjLj 4 j liii 1 J 4_u/jJUi cj_3^ Jujo_a > 4 < ijj V1 4 ■ ,.j L ^1 LiJaj! ^ -o j ■<" 4 j t-i It, 1 4 j_uj jJ.! lj[ Ia*1 

j»L>Jl S^LLt La _4f L J '* 3 ^ La :JIJ^JI l j^. 4 _iL^.V 1 LLLtiJt LgJ-*-^ *4_jjj_ii! 4 AmlAJl 

^ ^-I_^ (^jJl ft^Lufu^l 4 « j j L"i (Jj^n 4 jIl1i 5 4~i j < ,il> jj.i.0. i..i‘v j L-Lq x i^ 

.^al-L-SJl O r L'jJi-L 4 »t ■ n^LaJl f-."^ {J7 h 2jjLcm3 CjIj.^ 4_La 

o) L^ljJ 1 Lj jj t tl ( ^1j j j J l* ' <' ^ >I ^a 4j I^LJI ojLLl ^ I (2jI ni > 

4_iUI LilVl j! A) Apiron 4 ^^ 1 "i? V j i^ir ^1>J1 4jjiLa jf JjuaT 

jl «" a 3i 4 j nj jM^y 1 ijjj-ijb/l 4-tiK t ^ fail £j1 uLshJ 4 J1 fc-,_a ■ Jl j aJ 4 _j_o ; j j >_£,VI 

- [^U^lLl] 4jtjJjJ1 Lulc, c,^?J^ li jpa >U1 

■ [uL^_>Ui]_^LJl Ljr Zuj±y\ j^tJI JLj (**) 









^—oJ I j£_j < rtj £ S ^ <j n ) (j I * t J I J l— a 
i i^jrti l j-4-uJ 1 Jl V1 <s*~a i * a y 1; ‘ ^ LiSLajs 

+ 4 a-1-ii-LflJ I jjyi 4l *i iii ^ 1 j» J-3I Lo - ^ J 

(jr-4 f, J—-M i\ ^ '{g )r 3 JujJl_c, uLi_=vl 

^ i Ai-j (j-S*-T i « tj-uj * j > Lp» trs*vL_g i 3 j_9 1 jc <i 


_s_i_ a_>- lIa Lj 1 1 


t^J 


(JjLAJ «L-4J « { ^ r !J ^ I 5J J 2 A H I t JJJ . Jh*i _l < n Ll^j t 
4 jJjh jJ I L_uljj_-uaj j i r i .* U ^_a1j ^ jl—^ 
^4—xjLiJI 5 T j * 11 cjLjL>-J La 1 .2-j ^ LaJ 1 l Ti § I j 

L-3^1 ~i *w | ( 2 I", 2t-J ^aJLjclt ^jT _4LiS 

(Jji—2 _jJ| I JLjJ) ^j| *<?Lil L_L?|j.}| ^j-C 

J—La J 3-J ^jJ lj j-La j-ujT 

« 5 3 Milrt T1 CjLiIju 

U 4 

(_f jJt lLsjJI l 3 1 ^3 j<!JlJk-Sl Sjh —J_A C_Il9j 

I j-* .CjllL^yi (>a JjVl £>Lll 4-i^jJiJj 

4 L — C. j^C. j^wj— c jsj —oj £_l3j 33 J-L-sa oJ I 

(_3^_tjj t(_£^_>-I 3 ^_a *4 ±1jJI oJ ^ fjLl 4 3 ulIAILj 

j^jJl 4_L—til jiLJSjJI jjpS lijl hi qLU j-—* _2e_Li 

* L^j>ij1jj Lj JLm 


£-LLLi ^4 


<0 


■Lj^I 

iLj ^jISLjjJ 1 
L_d Lu t_j Ijj 1 i 

JL_£) i^jO— ^1 'j % 7 °> /jj 
«4Jo 


J-UJ 







'j'S 4 jV i Vjl o< ( n ^ ^ F. Bacon ^jjfLu ^»m iu ^9 j.hj 

<£jj£u-6 4_L*J q i .^j->a Jj ~>* ^Sc- ^yJ| j-LLij jJil *^ij^_3t!jJI <-Jaj< «lj4 

( J-^. Zya 4K 1J A ^jl ^JlIjl -^oJ-JfcJ 1 J^LA ij/Ji 4 n Milrttl 4 

4jLlS 4_j>ijLs j-Aj “ 1 flj 3 <Ual g / u\ JjCLstJ L-a Ij jA$ ^CJI — g-gjJj 

. jjaL)j ^La ^Lcj j^jJt Mnstauratio Magna *Lp-VU 

(j-a g JL-i mi >) ^-UJl Qj J i l~i 1 j| 1 Vj? ^3-L»-!l (jr-A UJ)^^ ~ rtj 

LTj (_J^xU-J ^jlj jjLqjVI J Ml ML UIj-A t t _ 7 j|» . (^4 i ii j i ifl-j Jl-j.ju t JjJL> 

3jj—us l_4-ij 4_j3t_LU ^jAjlJI 4_^vl . », > aj >ii J c ^ J-J t4 n u ±j 

**♦, L^j gj^-j^Jl J-J ^.~ i a l iM ^jJ( h "i i iAI 

4 f J A 1 L3^i] J Ur^ ■ < la-fl 4 SjJilj J a c . I 

4 A OJ_>ol (JJjJf ^ 1 j >A( (j_A IjJLiJtjj Vj IjJLq. ^ "1 <jl [{<S^ 

j^_>.j 4 ^ii j A>- 4 jL^ l 3 -^vJI 4jj tf~r j -v i^jLujjVt SjJl 3 (jj-A j) I gLZL<a ^ 

-HI •* 

4_j I 4.-g-[jxl All ^jSLu a l F> >J 1» jj| «^ j " >j ^ lLAj (<i i 

Sjlj j— ii L) i < ^ ^ 1 Li L^j>a V ^ ^j_ij|j^>JI L$JJ? n ^ 

j 1 JjAa <tiSJ i ^ J j f^>4 (3^>^ lo^] ^ ^ Adj ^ . 4_ya j-c-aJI 

^ *" ^ 

1 —lj|^_4 LoJjAd J ^ AJ 4_il jVya Cr^ 4 " 1 4 » . ‘ . L ^ l LT^i ‘i-jjJI 0-* (3i>^ 

* ({^ 1 i_Lrt_LI 1 ill) 

4ji^ (VuLiJl j } 1 1 ^Li)> ^JjlII v.Li^wJ o^=! 

; j r ic AaljJ^ i ^ <i "SL^ ^LaL^ gj. j a'Lj gjL>ol ^j^jr j_g.ll ^j^ta 

jjj a j u 1, Li ^jJjlII ^j-£. n V I j j -v Ij t(jLoil ^jt jA'-'i/l ^j-j-jJI 

*a^iSS/l ^JLj-U 1 1 g fr jj i 4_j jALjJ I 4_LlaAl1 ujjJaxl 

L_ljj^_2jj i ^"r Mil, 4 T 1 a ^jJlt J j > "ij L)^ J3 

1 ^F‘ r 1—A( ALL jyl j^i j-iixJU L)^ L^ =hl I d Uv^tn 

4jjIj Lnc ^ D^" S4_ii*_AJ 1 4-xjjjLAIj Ju-oHSI 

V* ~ 

iiiFi il I 4Jj»J-^ Lv° 4jJ>-A tjr 3 ir Lj> J nil ^JLc CIiJLjloj L<^J L-a 

L^ u IjSA ^ ((CuliCaL^Jl 4 jJj t—Jj T t SL o ^aXtJt ^jl)) c^tj jj'jlLc 

L_tiJ 51 i [ 4 ■ ■ I _?i ('''' , ) ^ ^ C .!!- 3 - c k ^ I |; J K J^_^3L I, 1 * C-i I jJ Lj Qj r. i i d A.Ji> ^3 { * ) 

I ■ ! ^l Ju-Q_ C i > ■ J^- o J \ ^jrU [ijL?] C .-11 ji, I Ll^ ft 

* [£jLu>- j!j\ I ] Lsjvjj- 


iiilKJI I 6>flm [6 


4_L£2-La-Ltl j^L-ujJL} I j^-Lj cL-uL2L^V jj[ n"nt £)LSj -ij 

(_Jj»—iiil (J- 4 ^y* I ^JL-£j (jT l "' 1 Vj 1 A —i-JI 4—i— jJ_l_u 4_II L 


u _4 


, ^j 4 -± ^ " j 1 ^ ' JLua 4 j i ii^C* tl 

: L^jjLuLal VI elLs 1 V JLrtJaV 5jJLs up ^Lj_a%Vl » lA 1 *C 4^op tW\ 

^1 4_j_$j Jj ^ ^Jj^ltLl_9 pLts-ljLj j j m V | ijf [Jf ^ ^ p^-nj 


yJ 1 ^ _ i U jh^- VI 0*1 j ^ K \ iII p-£- I i^r^i J m ) V t 1 ! j -»j 

*—3^-t > 4_Ajj h _LJ I £ Ju^jj i|j_& I JjJuJ SjjLzt-4 jLLbI Jj i 4 jo'l_>. IjLLs ' LaJjo 
^jLlU fljLft ij-^So LaTLaj i L^j^Ll* LlSj-C. Lul^ 4 j SjS 40 j_sl<i L^jIj 4j_ijlaJI 

V (t L^rJ LJj p 1 J M> V 1 L_jj ^3 

4—— C- i 4 1 g ^ 11AL& Cj_j_> ! J 4_j j—1 t'lij _XjI —i-uj 

i—jj L _ r i!1 j-^ljjJI jl^vT 3-^j — I Jt-c.i y-a 


5 Jk_I i fl 4 4 _LA 1 * 


4 • I I 4 J ^ ^0^ l_A A^- 3 Lj I jl£ — k—11 ~i *S t 


I JLA 


4 4- j . ta I j lIxlI I (_J_l3 Lq I ^ Ij 1 s' 1 j 4 a t ii1rt j 1 ^ j I i L-i-j-^-j £_L^| j) 

Aryj * L$J 4_c^V-* c-JLSJIj L^-J 4-LaL>Jl Lfl ■ ■» ■ n I p.1a T1 A *y " I 

cld— 4 3—i JL^w ^I ^ Llj .lj— 3 jjl Iji^ <ji t j.—^-Vlj oy ^^ 

I -X-JjvJ Lc Ij^Sj ij f V JlJ * (> \jJa .J I j-IL) Lo | J 

i1 j * t .„ a *^L_ii_z»^j 4 LlL>u j^yJ| Lb Jjt_> <u ^ ) 4Jj ^> jjjI 

L;? _l ! J1— 7s 1 r . I &j — a C-1 \ i ^1^1 1 ^L-n ^ 1 jJJ I I JL& | 1 j-laJ J 

* Oj?^ J 1 L)- 4 Ll I ^ j *w V 1 ^uLlLbVI ( _ t -3 /j_C- ^_l_ju ^ Lk r <> 1 C-iJL>-J 

4 1 <s\ nj l 3 ^ H r T (jt ^ JlJ I L_3 \ <j| [ j r 3 LjX-jI Lli-AjLoj 

t ^Jj -J f .o n J^-C. I ^jLb |^! Dj-a-a *? 4 11^ <l) ^ "4 I ^UlJI Lh* 5 ) 

JLJ2.1 (jf jLSj ^3 (4jj-C,jJ1 i j r ja 1L-A CiAb Jl3j 

Jij Ljlj pJ 5jX Aj I V t ft p j h a 11 ^Ljjh-Vt )) ljLISJ 4^uLlJI J^ju j 

<jjiLu (jl ^ L^a JS’ Jj*J i ^ jj^laJl 

j. a a j 4 l 1 — 1 JlJ (j^jJ I i r 1 j-U ^^AlbLlj VLj pJLiitj i Ij 

t jj Lo 4 J L>. L _ r 3 tLiABj 4 tlj I Jl_j_?LjJ ) ljLj-C* lJ-c pA.jJt ^ ir J , «L?e_3 Lli 


4 1_iA[ 


lit 3^AJI L-4 oT ^ 

L<MJJ) ^Ljj_L^ ^ Lil r ) L-Sj i H 4 ■ Bj. JgJI 1 JL& 4 jUl ) 


JjVl 


-uJ. 


Cr- 
^ «“ cy 9 


->L^ 


o 


■j 




|Qjj | 1 Syrni,_.n_nnJj n ] 


«i i jl&rid 

jJjJl jj Ialif 4—L>al jJl 4_a^yt—*J I 4_i_iJj>—I 4 ii < jJj 0 ii i 1 41 Llj 

( ^ "l ft * - ) C J CjjI£j_ 1 4_pjj_! 4-u^t a oll <Lfl-LAiiaJl ClLL? ^ a ht !l LuLLiJj^ 

SjLaJI 4-btej.II 41^1 mil 

^JJLl j^jlI! jLSLjJ 4 l^i 7\ i (j-c, ojLSLj-i lA. 


_i _stj 




^1 


(J 1 


4_J l_ 3 l 4 U _.sJJ 


J_3-iJI J-j 4) U 1| Cx_^_ j_1_J O -4 

“ V*i 

t I Jut (jriC' 1 i t i5i 4 >LJj L^u> X i A LI Lx. 4 a i.n^J CjjLSuJ illll»I JLSj ♦ ,^-H i Tt l h^I 
r^yj\—LM \ ^ Itl jj^?l 4 JLjsLb 1 i \ m 5 j La ^& Lfc^_ui Lj 4-d-uilflj I (jt (jlx 
* 4_u 1 i fi y1 ^ f d 01 3 4 *,i' t\ 11 p /j fi t ^ I 4 _Ljj>‘I 1 < »>^ l j^C wL I i l 

Lijj] <>MLi» : *j j a ^ LI *jLlx)L 1j^-u ^jJI jftLiU tH (3-^-LJI j| 

^J-4 L_jJ Ij (j i MIJ ^>£LaJl i'sy ^J 1 j_!L f J-JLjQ (jrLl jjjyl i/'ij 

—dJl {_jJj ^-1 ^ Ll > j 4 j j4j 1 j j |Lj t jK a I| I Ju4> ~ j- ti -i ^jJI 

- L^jl j 4jLi_!_LaJ1 I_ui> ^jx»j i^wijJI 4 _L_Sj J^jLI 
J_2jkJ 4j) J-A L-U OjLSLjj jji JU V L il t._^e_i r_gjJI < - < i i u i\ 

j-±$~uA l 4£LiTu jjf ^*t "v i4^Lai- JjjlJI 4j 1 j) Oj>> u< ^I /^o tfTl LJlx. 
:4 jL~ ^ Vj 4 ta _j_5^Li ILI tXjjLSL^ ^c.yj {^Dl l_Jj_JIj 4 4_L x jj y a 

* 4j 1_>-i i a 4j Jlj>JI J-ojlJ( *Ij_ujp ij 1 jI jj i^i >J 1 ^L«J L>- 

^1 — ^)J^> 1 11,1 LjL<i!jL^ LojIj LoA j 1 <a j 4 * *i~ L^jI i i }LylX\ jl jS t !l 

S LuJjLjj La^jf 

t-j|j_i-aJ| ^j-4 IjLA ^>aj it?^_L-uLj ^jJ ujLi^II ILufc 

IjlA |" j 1 5juJ-X otj-i-i-u JlU-J A./i") 4 jjl L c>4Jj LaLu 

^ fd W <1 1 ^j_4 -Uj^oj . 4_ljL^_> ^ liaj Jl^ ^4 i-u 4j JjjiaJl 


4_Lj— J ^ 1 11 31 _li L^jI i 4 *111 SL-lij W 4 ( si ,ti\* oLLx^l_ dl^ cr. 

4 j A J*C JXrl Mill i jdxjUj i4-LjJ 4_LiJ I*ik 4 ^Lu 4 i^ui ^Ll-4 V| [<L_5 

4_» i i^ill ^j-jaJ lU L7 _L_ <_ < yj £j-a ■ 4^Ajl nt, I Cj1jJs?j 4_L 1 d i<i i 

4-L f nj Ju >-jj 4jL ljCl ±uIk Ha , «1i J-^^> j j jIjj JjI 

^ i d Jl>-JJ j_Jj3Jl3 I £j-& 4_Xj_u_LlJ I l JwU |^J| f I 1 J f^ » p, 1 i r il V I 4_L-4 < n i j lSj^T 

^!?J _a Cili i i^il ^ 1 _AjjJj 4-LLtlj i 4 till ^JJ ^L_j_jt_i J ill 


t d 4 j! (j-^J — (J_5_*J1 ^ i u Jia l!ij j^jLlII JaLiJjVI 



jniLLSJ I &£ jn. 16jjuii-Lfl 

' J 1 11^34 4JjjloI {*• I** ,u (jl 11 I^C <i i * I a A t tf — ^JjlU 

SJljLj SjdaJ ,jjJ 0^3 '3 i^Jjb ^3J |¥,j '^d A IlLj&j * 

(jr^ t4_cLjJ^ LLu ^.iiai <j| ^jU~ i n *■ uLu#l ojJ <jjJ £y* J-3j (jj 

. 4-d-miflJ \ £_JjLj g j^Lj ^j-4 

>*-5 t 1 J -i. "V. ■ S ^J> 1 a JJyJjlSujjl Ml (JjQ jwJ^i ^ .4>") 

: «D.iscourse de la methode j^dil ^ i-iLLv» 4 jL£ ^ 

Regies pour la direction de JLjJ! LIjl^J <l>L£ ^ JLL* 

jlU mg otLLL ^J SJSLH! J-xL>^j uji^i jj£j -Le sprit 
J-aLb C^>- I LIU-^J J j 3 a La 4_bJj »IjJI I x 11 b L _^-bv. 5-ij « 1 1 

jpj J__>Ji j^j, Lc 4 —lL^-aJI 4 L^liH j^j-q 4jI JLj_s 4_laj_jJI 3L_>J I L^ a 

^jLj cjV^I—uj_l!( oj^m * Ljj ^3 J,5 diVji i ft lj 1 jj- * 1 • i ^ ^ 

i_jj^ | i 4_ta LdJ i- ^-Lfl j *-■ > L ol iL^-lc. 41^ Mi. 111 caLL-Vlj i Lij_i-p>Li£. 


Lt-L 


,4jSL*i 4i a OJ& 3 i>° t-4-^ VLtx+a oj£i <1^ cj^i 

jl t j I ■ L~f a I l t _uL-u| L^I SjLU la b OjLSjj ^j! ^jVt 1 _jj^j J^-SJ 
tj! J^t Jjbtj . 2 —Jl_L^J I jGjj oJ^jc. pL^^-iJ! 

t-j^f 4 jI Juj iSjLXI <j-C. ^"filnl l 4^LCu-d 4 jjj ClijLSuJ L-jih^A 

djjLi-ij ^—a>! :L^j jJ 1 ^ 4-L»i! jJLI —aJI ^^ylc VI—j —a o' L^i 

* 4_3t_iit «ua iL^J jg ^wXjvI j5 ■ ^ >1 j^wfL* ^jJ.^_cJ LjLtiiS j r*fiC. ^4-?e ^ f A ^1. t ^r"i <-uLj^ 

4—rt_g Lrv CuL? 5J Luj^o ^^3 4-bL^j ^jLju ^JJ j. n n ■ ' J b^ j j. 1 

4_JJ L-Sjj-trJ tpLft J ^ ol* tl g. 4 i ll JlJ-wiJl ,jJ , wi^v |j jT 4 j^_3j 

s Jju La ^y3 

~=r- ^ > ^ j 4 Li i—p 1 m!^> 4-J1 A i^a i tiJ^j CjjISL J <jl ^ 1 1 Jla 1 V 


4j£ j I LS^-LP 4 j L^ I j^sJLtJI ^*C j I^L.11 JJ il l. 

4 C L^ i-f^ 11J it > ^ LL^ Li cL-C. 1 -l -i^n 11 c J A lI^jL? jJ ^!L> — i"il 1 L^J Li 
4 t j doji ^jf LtjLa A SjSLii iJ jlj ILL! (Jj-LLj tOjl£Ljjd ^Ju 1 liajlj * 4^5c_>aL>- 
L_4 ^Lj jL 4_^v-jJ 3J — 4j- tbLjJ! 3jj_i^l I L 4 J |J-3j 4_^j 

v« 

jlLi La j_A IJl*j , LjjJljv C-l-»j ljut IjjSLu ^<Jj pLLL*J| C-u a jft 
gj —1 j. 11 .j^SLaJl jrSJJJJ ^jj rA,\i> jLJ P 4_xL 

. 4_JJ JjLJ IjL^ 4-i/jjij | Ld Oj LSuJ 4nL djlj-w 


pXl^iJI iilfl 


\jj- f J l ttt) t jjjjl /yi L t i i n i l l jS'AJ 0‘ i M j V Ijji-tj 

lLs i l^pit ^_l< 1. j >J \ J-Ll 4j| .JsV] (jriil pj Uh * H 

i<LajjJ?) jJlSLj Ajl 4_L±_! 4 4_j_q 4_£1 j—oJI ^^3 g'L^j ljui> Lj^llxc- 

(jJ ^5 jJt 4 j[ i I JLila ^^^3 jLLalj J-J £ Ld LojJ 4 <1 i a I a 11 4 jL- m L^J 

jJj — ^vu^j I 1 _ jr -A I^Jt ^h-*-ll I _U1 — (JJLiJI ^ lc. 4 _<uj 1_3 4-O-uilaJt 4, _i4 J_^JU 

4 11 tU Uj o natura nafurans cLi^LLaJI 4 j-j LLaJL j-i-ujl » a ^ 1x2. 4 . 

JixJl:natura naturata 4x.j .Ui.1 


^ fl jJI ^^3 JLo-^5 n »_>Ll < ^ ^LLf 4_J uJLaj <, • ~i q-d 4 jL^-3 w-A ±£ Jl_>.V 

* nv r UJI ^3 J. Locke (\V* t-nrv) ^ 

* 4_JLl Cos 4_a- f.ol^ <jl] ^_£i if.) Lujl-iJ k d_i_ii^LtjjJ jjj33. *i > Lse-iw^lj! 4 _jj 9 J?? jjJoJ 

J^-UJL! Lc.Ll£[ i Wil I jjLjjij, L&3 jJ <_>1 jSJI ^ ^4 £ 1 ini £)1 jaJI 

*g. ^ /11 1 Ju2> 4_iT=>J L*_d J-Aj <- _jLjSLLI l 4j .^ 1 g^SL ^J jl t(Jf 3jl£ojJ! 

j£uU 4-1 i j njJ 1 Ll 3& < q-i ^JlII Lu ' la ■ g*11 /d-ILLl : 4 _L_l_<_uJ uiJjJ 4-g.ji^JsA 

SjinJl fljult % Lcj tiU j<lJjLJ 1 t. J a ^> - LLIl] iuiljJ J_j2j - CLiJutluj 

jl LjjL£-£i V , ^ -wl jjyj q jj^Lriaj jl 4ij_2t_>« 4 L> ^ >* 

j-j t 1 \\ Jr.U11 L^CIjjqV I JiSL* CUa\£ jJ I^jS? gjl 

^jj Jm 1 f.M 11 jjl V <ui!jJ Jj-Sj ijLkj-aJ! jLiUVI 

.(SLl^jVl g- u .qU t Wi I fijJl o JulLb I (^f) ^>lj jt ^ 

jJjl oJui .4 jU1) 4-ojUu jj^SL*Lc L^jJUl Jj 3 j> n j 11 ijJLAj 

(jI * J Lilia V! 41^-w ^Lq La 1 La ^ ^L±_j 4 j U lLj) .. nlj 4 L j j 4 j-& Lat_J Bj-^a 

JLiiaVl j ic. ^jjkLall Jt-LzJ 4_uaLLij I 4 _±LjjJ! l a ^ jj^Li 1 L^jJ^ g “< <iu^?l 

Jj-q ui!jJ (J-oJl-?- jLj-j t4_LJN-l_i_i (jL>- 'Ll M (J^qJt im= ^ \ “ I irl i j r l} I jLLt^J! 

(jX-jJI (j^a jl (jjji—aJI tjji ^JU (ji LaJ jlSLkVl J£ 0^ J-J-S’T 

M- ** 

iL^Li^l I ^3 4juLSJI a LLuu j-H 4j1 14 11 x- 1 1 ^VI <Cr L4LiJl 

j4-yajg^lisVt . I itH j t L^J 4Ju-q^fl oljji^a til j^ <^i"w. i^| 

jliiiVl i_ T L- i I; 3 1_4J ^jJl oloL ill *.Jj«LjJJ 4_!t_j_Iu ^^-4) 

' km V- 

. (.(^j-i u^Jl ufj 1 ^iiil Jl*j Vj ^jlSLsI V)> , 4_u Ju-d 



6 ^...,llSJI djjftoJI luli 


I J i'ltit ur-^3 <lL^j u. t—ill jl< 4 V1 |J—j-J jlSLsVI < uljj * ,r ~ 

iM 

i>Lj_>a J-1MI — 4 -J_m ->J I Ll) I J 1 1,1 I Jj f d i j j. -w CjLIaj^o 

* Jj l—iJ l Oj *C til i«n 11 5j£d i J—i—i—3 ^j_fl i [_£j .—1 jK jj1 ^JI 

tjfjdj i ^ii.^ j inf l 3_5j_L> L^£j JLJ I 4 U_ i r ,i i J I Jkj ^_j__iJiJ 

S^i^l jlSiVl ^13 . 3juc j. i f. 4_uVl lU LJ^JJ ■ L >^j I j LSL^Vl 

>■ i I llj t 4jJ U 1 4 _L>*jJL i (jj 43 * ^ J) L> j^ 1 f l ^ ^ _$ 1 j) ^ 4l-Lfl V1 ^ {J Li£ I |<i-4-C3J 

t j y J] J_^3_3 J ^J-«aL_jJl ^ £j-& d V\ i_ i_u —Jl jlis^l ^hj Cj^Lj L a "ill 

-V-I 

jjpJi jLi-S^M t 3ftd _iiJl <lL>-^__4 j >■ d-L^jLl .iZiL11^. - >- "f l 

juj —3t— 3j I In 3 — 3 _ 3j i lZ-il fl 1 *C 11 Sj£. J 111 Ijy-A t _- r k. lZjJS^ LLj 

; LlLv Ljc-l^Ij c-^jjr-cv jj-u Li^ Aj , L^Sjoi ^^3-11 t:L_iij^L! d£j >3,U I 

i^qJL^JI CjMi-4-J J< 31 j ^oJLtJl * ; 1 t .. 4‘i ^.1 3 m Ji 3j ^jt 

*> 1 Jfc ' ^ 1JJ 1 J_A ^.1 1 1 j i , J-3 jlJ t [.jZi M j 4 J 1 11 Ltli M L^lc ^ 


2w)(S^Uf :il jbim if 

^ gj. ^ 11 4—fl ^la— j-J 4jjI 3 -a <^r-^ tdjj—*—c^Lcfc Jill 

(J 1 JuU ill 3 1 11 t_bjL>- Jj / <i \ 4 In 3 111 <>J_ds <2* 

S^SLs ^J! J^eJu ^3.11 ^Jill jJ.L- j_fl [ j i^i a ji_j jl_^ * i.i j ^i—jJ 1 1 fl ~i j fl 

fJLt 11 1 j i Ji1^_j>- (3 1 ^ In i i dJiV i-ijLj-II i _lit-aJI 

<_LJ^S 0JJ> f^> (J3^3 Jjf i 1 fl j r fl fl 31 3 In 1^1 fl t n j >■ I-Eiadj 

tiUn \ tl oJ^Jh i^-£- 0^ 1 3 -^- ^j_t djJ^j * L_Li lLi-1 LL 4^1 ^ i 

* 4 k iii jj^-11 1 U Jc -hJ Llj 1 j_a ^gJLlL! flllll ^_gj^. i^i j! I .fl-3lI J 1 j 4 j-i 11 

0^! J L&jJtj l$JJ) 1 ^ 11 J3 ja*Jl jJjLoj d 3 "wV ^-Lcalj^a 

* 1 jit.3 ^Jjjj L JlLajJl jJb La jjT LaLoJ ^cLj^LU ^j-A 

(jjJl ijJLl (jrS 4J3^>-xil jU-LiJ (jut ^^>-1 Lh^J 

4HjL>J| J^_>JC-UjLSj l 3r La JlLg ♦ Jl>3 LaJ_3j Qj»Jl3j 

dJJ3 L7 3_>- LlLL? iSjaJ-c, 4j ^ ,iljJ 4-^lao! (j^- llU < L*_4 rr3311^ 

4_j_3^_aJ, 1 I (JCjILj * 1 i fl 1 j tj ^ LltSjL ulj 11 j iJajJ ^jX, dJji-3Lm 4 

1 j ^_ijj 4 —i t j .’^> i] I 1 i >.jJ^ j mi 4llj ^Jil —343:cognitive sciences 

Jwix ^jJjt 11 j^laJ uJ > ^ I ^ nil J1 f'Lxj CjLj_aj_^J 1 


■* 6^ 


OAm Ji 


jdc ujjL>o 3, x ^.".1 t Ld^-j-1^ tjy-Lcj 

L-i 1 l^r.T £j^a ^jjjLlJ >_j r i^>j <a I 1 CjLU^}UU ^1 n 111. 

^ 4jj^ l jjj- i^i“ tl ill :SJLjl 3 4^a J V *1 mi I,I 4 ha-MlI oLlLZj Cute 

* j> 

(^-JjJI Cii_rt-1—gI—aa i^Jsl ^jJl ftijjju *1-»1 *11 , 

lj_»a J>sz—i i jit JL>J) 4j_ixJaJj . 4 m t 4 CjIjJ SjiJJ ^lTi ^ lr 3jjl_jJ| <. j i-i ll 

^.~! j i j^ aj^Jt tCji-i-taj-LI Jj>*1 f\j& £■ 1 t^\ >>^/l j i_jL_u-^kJI CjLj-L^j 

JL^c-jo ^ "i A il jL-aJ . <L j f ds jJ 1 Cj Lil 4 jlU ^j-LaJ 3 JuJl_C. ^Lua cjjwju 

1 £ 

«4i_AjJ,l 4 j^L!u_> {J % ^\ i Li_ljM_o Jj) ta" S j J -4 f J i4 jK iL Ju J->- 4j3j f 11 

jjJ 5j ijjJLj 4J dlj^l jjl jj) tij \ \ JU>a i— 

t n Jii5k * ^ ■ <i ^wtl ^ LaLq-J JL^J-ll * 4_9^_±_l | 4 a i it 1*4 ^j-u-t-u I 

jlJLic^l jL_g Jl_o3 ♦ JL JL*. ( j r IL!l 4-ljjJI jJw l_L T J ♦ t—iJjJlJI f Ju_3jlj k jC 

*rti ■** 

i _ T ic. iSi JJ * 4_J_S I 3jj> -t^> LlJJs. 3 i ^Jb 4-JJ> I ^ I 11 Sjj) in II <jLj 

•¥*1 

4_Jb^iaJI o, V 4_) , L^LiLst Hj t u . ; ^ ijt-JLl t _ =r I t L7 Jfc L^ 4 j*s i CJ1 

t id j V l laaj 1 ^yGJLc^a ^ 1 4 p j ^ 11 ^ jrfi 'vJ I ili I 4_L*-^-a 

^-ic. 4 j \ i^r 4__^_ji/i | 4 iK i Mill ^jl , 4 _L^Luj-lII jJ_A V 

^tjJI j^juait J is\ ^1,| jlstl 11 i L ,j £\Zu ^ 3_Sj ^gJ 1 j i^ jl^r, a j3 aj 
i^aJI C^jL^ L<j ^ 1 £ iJ3j t d ^ ^ ^ j.1 1 4 j i t H CjL-^LLa-iJl 
3 C\j i 4 i ^ | Joj 1^> ckj I ^ lc i 11 t Cj Lc. LLo_3 k 4 j mi Tj LLaj 

I * 4 ^j \ i 1 5 Juoi^ q l^J ^ I 3 i J ^ ‘ f 1 4 j 11 r\ c. Cj lc LWj 

3jL-£lLi jfiJU J.J ^jl Jlj ^ tSjUJ^-C CjLj^51>i LjJajssJ 3jj—<-aJI jjj 

j J*J1 jLi-i-tili I \ A ■ 1 (JySJ i {j H J fl >J 

i 4_J_>-1 JlH Cj^L*-^3-11 ijr^ c 4SLl_C 4_iSudj-!l Jc>-^j \ j I j 

CiLc^L^. j^c. I J 3 ij jJlS'i Cj La j 11 A Juij J ^ t in a I, I L^lCagu j 

:4_S*j jJlt ^ 1 J j~i»Vl t<_-vVl 1 Jaj) j Jjl r, jJt : 3jj—uaJ 1 

: _ 1 Jt > i j IjqJ j*. i ^V1 j k n I 1 I 11A ^ i —il, 1 pl_-i—i-o^/1 

> 4 j U ^ f 11 Lq ll 1 

1 ;JajTj , 4J_4 4 i r< t \ 1 C-g41 J La (£c_l,1 Cr^i 4—i^-L_CJ I jLi-ajl 4_^J 

.3jj_L-aJI CjLj^S^i cJjCj I JJJj 4 Al" C a CjL^Ltgi-4 y j fiSJI L-kj-a-i 

^j-aj L-aj>J 1 JjL Uuoj t t-j J l t^\ ~J t LgJua Cj L=^ 1 f g c £j j f 4 -^j ^ 



AbAiuiUSJI is ibiJI QAiuli 


JjL^j j j I <jjSHI 1 JUt . L )^ in \ l j ,jjUlj 4 _£j—>J 1 :Sjj—losJJ 4— n 1" aJLI 

£y3 (JA" £ ^ X ^ * 1 1 iVn 1 ^ "r -> J l ma ^ 1 ^"r , I i n Ij £ 1^_i_T 1 4_i_! Lj di La j \ * 4 

l/ 11 j - j-iI { j r x> j-£\ cijL^LLaj i i \ L" \ J-oL£llil ^ t ii j *hJ 1 AJIjj'i/l i ^jj Jj 

Ll* J< iiij ^jSLcu Si L* ^ 4 ^jj -3 3 J 1±4 ,jjAj u-hJI oL^LLaill 

W Mi 

^!jk->-^ 1 (jjl l 4 L 1 jjj_uaJjJl 3 J| LLjo » 4_^jjJujj_jJ t j-jj <o~fH 3 JT SJlC*Lui^j 
* l—g— j _3 ^ jJl jl glM <j_C liJJjj ! JaAilj (j-Jt j*-M 

^j-C ^y-i^_U y- ^ - u x t I (jAjj I_jLi* 11 jJlA lLiJj_) ^j| 4_j^ 111 4_)jjJ I <L-lo(j_5 

£jOJI I Jut q-a uJjL>o i~ j > jj, 1 i nil ^Jj uau 3JL) ^ytjJ l 4_5j^_r>- ^ jjjjJa 

?4Li 4 1 1 ^ "r ^ Lg-j-i 4J j t-jLLa^! £jj jpj-L ( j-C CjLjIj- j lj > J I 

4-dJjL2e_d ^1 jov 1 ^Jx-Ld_u j ^ A 4_ujljJ 1 ft Jut L_ rj_u . 4 i i 1 11 lZj IjLljjVI ^ i n~ i u t ) 

: 4_iolj jJJ 4 * i^LkJl ^jjjjlJI ^Lai J_giSij.1 .j^-ill Ct^ 1 Q " ^ ^ 

<J-JljJ^L! 4-LLSJ! (jLSLilVl Jju-aj Sjj i^aJI j j tlllj 4 -Sj^j^JI oIj-jjIj 
^ 4_iJ<iLdVl 4-jjLrti!) rill 4 jUtll dJLJb CjLuI Jl^} 

i^i tr jj -k ij_i-4-i ^jl i rM I ^_4! Sj_L-ua_5 3jA 1 4il 

A = „ 

j_gl itl tjul> *j~a \ —iAjIj - C^_ii_i 4 j) J g hi a ^£> J^jJlj w 

jjjij I Jot ^ 1 r.^ * ^qojJ I j T JuJl j\ (jAjJ 1 tZj: 4 iiljLaJL 1 pa-mA-11 ^ ^ 4L^>ij 

(Jlj-aVt JjJjJ ^Lj-IjVI ^^3 ~+ J-tl ^-Lc Sj-iL^ 4-jjLjtiII 

. 4 \c. 4ojj>.LLII 

t J_j_g i "111 cLiJLj 4 j I ^ r 4 3 i^a^j ^ ^ n >J I ui! Ij 1 ^ J^ j "jJ j) **■ '<11 t Jot 

J-L_^ iSjUjLil CjI 4 ; a I IjL_ljO ^3 ^JL*J1 i. L K 4 ~J t**f j >■ 

S Jj 1 Jl_U ^ ^ j ii->J I 4 Ail 3tt-lJl i-uaLiJl ^ Jot > dLLl_oi ^ g AJ 

^<Uj iSj-i^Vl Jjnt 11 (jM LgooiAi LUdajS J-S t L^-uSjJ (J^ 3 3jj i^o-j 1 

* Lg 1 A Lso 4 n i i\ 1S11 j>jj Jl n <a ^-3 jLao 

ijlA 4 tn n i ^ lr JljALoJI ^ylc. ^ JLj. S a jI^J^lLloVI I Jut 

i r. LAIjjj :LclJS| L -4 jl>- ^J| (j'iJI iJ-iAJL IjoS 

cjL£1jj^I fj\ .SjLcJ jot Laul tCr >.jL>J) ^JUJI Ij-sLo-^ (j\£ jJ 

L t i rr 1 a±i "QJ joj^oJI jl ^c-lojJI ^J-C. [jji-> L- 43 1 4 _j_loo>J| 

^aoJaofc- ^5 <i_)Juvj <_iji^ ^J_40 l_L) tV~i t'K* 4ZL*J| 4 jjLc ^ 



puul^JI iiili 


la_A > Jjuy.U SygLo 4 j i fi jJ] oLS'ljjVt lIi 1_jV I 

3-1 L in 4 J-L-^3 i ^J *1' ^jL_£ l-ij l— 4 [_j^-^- U (_yiAi_LiJ jJi 

*3 o i, ^j_uojJi ^j-ujJ .aiyai oi uj^u uiij j $\ u>^jLl j) iij jiyir i 


> Llm D, Hume ^ ^ VVI — \ v \ \ ^j i a Jl-uLj jjj 1 4 j a j-h-LoJ I 4 j_>- Lltl 

,3 La Jj tSju-stil ^ljLj ^3 La^-uLj U JtyLJ JuU «j^lLj- 4 <JSLy tiJjJ 
i \J>. ^JS> ♦ o yjL-J 1 -ij J—^ j jl ^c-?i j J j Lf ii i (jjV jj£j> J—:>J I cL_ua_3 j ^3 4 rt If u 

kf “ 

HJjj i 4 n i-ulaJI ^jjL fdL * _4 { \ f _ A 1 a\* a jj_oj Lt_^ ^3 IjyjLj tiJyj ^Ju>lJ 

4-j-nl-v ^.iLya ^yu 4 j1 ^" 1 -V. lTjI'I _i^o jJoLdJI 4 i^4j JjjyLa £j£. 

I ^j]i 1 1 1 i. * o Vj *4_Jj^- : >iJ) 3 4 , i n I ^ 11 ^ j A1 A1 j J j •>» jj [_J-J td-j ^ <; r. 

VI jj^UsLlj ^d , 4 j lt _J-* Ml i > LijSJj t JjLTtlj Sjljl jfli-SVl jJ_A 4 liLt-alfl ycjL>Jl 

„ ^IaJ t 4* 1 j HJ j ^_C,j A< 1 11 ^ n U ^ 1 A 4jjj 

Inquiry Concerning Human d l ^ dJI ^ cuj*j)> 4jLc: < ^ 

4 .1 j 1 UiI ^ys 3JLt«j» dj'L^j JL^?LS < WiA ^Ldl ((Understanding 
jU djjj ^jJl (WVv) dTrealise of Human Nature f« Jl 

4_i_j L^yyj-11 4 Cl rt < n 1 rt I «Lc. Lu^o a 1 a An 1 31 * £ a. 11 ^3 lL^jcj » ,* l ^ ^ W*< t + 1_> 1 t 11 


LLc y> L= y>- lyr f Ljjj ^.,V. ij 4c Li — 4 -lU-*JI dyvLtll c j J o L 4 yiS'V Ij — 

J-C^eJ yAj 4-ljlOJ ^ jyA 1 11 } Ij , 4_yy IaJ 1 uLaLi-ujVl ^ ^ l lj|l | I JlA 

_J 4 I r uJ 4 jL^^ ^ Jyj Li J. X A j 0 t ; j H o ^uCyil ^ic : 4 J r ,A 1 

jj a-X jySLsLjJf [cj-tl l. 1^ iSi“^j] u -A£* 4 LQJtj t L^J Jj_l_>- V 

Vt c n uiSj V ^ *Lf 4 __ir 1 J_i V1 cj 1 y Lt> i I 4 rt j i.X 

* L^IaaJ jl L>d_y>Jl ^jjC Ltl ^1 U*f I SjLU jL i^i.^i i/iV dS.la J( j ta C 

*j_jL3jJI 1 ASjlS 5jl L^-yJl d^jtsjgl (jjJ «<L^-Lq JM^VI jl jLSyj j! 

# ^j1_3jJI LsjL! LLxLaJU L» 11 j. jSLa j-H ( rij iCa-j (j-ujJ 

JL-o o|j jy-C doLctliJl 4ii mLiM CjIjj J^aj toa_4 j^L_ij Ll^-Aj 

yA La : LillJ-j-u LaUu ^ n^i 1 JL_A (jl . lU j , ujJI jl j “ v V j IjlA 

1 ^j«C 4_jLvVI nn jcJ I jj^ ^4 1 j *_l 1 &j *C ft 11 LLLa-cj ^ jJl I C^L L* >VI 

» (jj-J-* A 1 yL>- JJ iSi~\ £y C CllJLJtlj Lul-3 



h jLiuUlJI frAm 19 


1^3 LiZiSLs (jt : L Tt jji^Luq jLfcjii ^JJ La sit ljuk 

0 *-\_) 3^1 ~i * a Cj L Ijb “t 4 1 ^ L)' jjLjki 'i/ s^_j_>Jt 0^ ^ 


^ dJ4 jj. i^i iJI 3L_i_>iiI ^I JL MfjJll Jj—& Jtj) t ill Jjjjixj f JL^j^ jL_3jJ1 

IjL^jJ *d k 11 L«n i V I i ^ I 4 j (\ 1 11 1 ,_yLJ Ij—ij I ^nu J - 

I Jufcj tlij—jJ—ua_a_j i^JLjJJ 1 ilu4J jJ-^ua-4 <_ ;r & 

; 3 J ^ j31 ^ 4 t HI J3 ill ^£j_ 3 3jl 3" <.u*^l ^ < ■"" 

^njlj_3JI _ &> ^j 1 ^I.a i <j«J— jJ I 1 ^ r j i ^ 1 l"i jjfc j>1^1=>'i/l lj_^J 

• ^-jLsjJJ 7r 311 ^jrpj V I" II 4 _Lu 1 jl_l 3 jjLstHj V 

4 V ml ^J] JJiaJI 1 g/q Ju^_> I .4 jj> ^U~ II 4^ijLo_J, 1 tfjufc ^-9 

3 1 I ^ Ju y l >L ^J-3_3 J j (}) jLAJ (J I 1 i Ai A) -Lj i J)-4 f^L^j-C- 

* 1 Ia i A Oj>£. Ly i£L <4 1 r< 3 j T L&LtJjt 

Lij L^jjv^Lliil LiijLS La 13} t LT Lj□ I jjfc I 

^j-^-A <j f J^^-U ^j-4 . Jjs La jJ j.l3 *i?Ju t^JLfcJI 4 J1C- Q ^£L jj] 

4j f -L_1J Lfl i£. L 3 j afv 3 CLl LL> LlJJ I 

I * ~o I i £>J^ — U-flj t jj t 1 — mX 1 4j | J) 1 

^yJL-C, 4 jL} 1 I3ia-La j*j) J. rts ^>J Ju t 1 <^> 11 1 JUfc /_ 3 _S ^yJsLi-bl 

^j-lI I L^^JJ 4_>- ^ < u - 4 ^ ^ 3IS"Lt_4 L)-^* L^itj I V] 43VV jl 3i jj l c* * nj 1 1114 

, 4jL^j Mj jj^SLtJ 

Jl 

jut ij 'jl 4 j jwL^j 1 4_i_Il_iJI 4 m ^vSfL ^ A I I JuA ^ i n~n 

^j£. j-Lca-Sl Jl_ 3J - 4 * VI 4 3 i it 1^ ^3 1 3_>. f l i3a ^Q^Jl 4 1 ^ 

i J_?=JJ 4i_ll_£ J jr ^JuS? I juf ^j} JLi3 4 j^_^L>JI dJ^jl j-LLjJt 3>-^ > j-XJL^q 

O.l 131 1 3 LkjJjj (3U* : ^i-iJJ Juj>—aJl JL>JJ ^1 la33 <Uj-^uj t 

L j^a ^ 4 J 1 mU Qj < 3 jfa 1 1 $\c < n Jli^J ^ "tl ^\1 ^jJt 

Jujl>ij t_jjL>o ^-jLUj j 1 m 11 LJ Ti l * i_jJjj^-uJ 1 ISLjjLSLJU 14 

4.1 j-^ii'Vl Oil A JS” j a S^JjlLI 4 j ^ m “ 11 3 y 311 Cji ^_j| t ljul 

L^^LLq 4i qIj 4_£U . 4ZL3^Aja (J-atj uT Lo jjl Jc-33 Lg-a-LO^J 

i j r ^-JjJuJl L-fll iJijJl^nJI d Jui. j j LftJjj ^j| j4t 1 ^3 t J Lfc~ 111 » LjI 

M H » 

Lj^-u3jC, ^^^3 43^jlLI 4 3 i jilaJ ^ a t, 3^>JI JL>JL1 JSLlLj 4jl3I^JI ^Jl^J 

t 4 Li-iJ (J 1 Jj La-11.1 Lc 1 JlJ*j 





pjj I 


bi\i 

Jean Didier 4 —ujlq <3^^ jt *$ *3J I c_ jL^ c.SS\ Li-^jJj^u ^JLc. ^>j 

/*-* Biologie des passion ^.l ... Lj-^Jj-u <ul J < ^ ^Vincent 

**> 

I clf-^ I 3 j M i i it L:r J IT, "l J-.lV 1 I £_jLLs_I! /j-4 l^Qfc «" I 


tI £-/a LdL<u J) n Ti J .iLSJj <3 Lj l_laj>-^J_^a ‘ L S.J / ] I 

^yic 1—tiaj| C-* "t miA 4-laj -sc 1 A J^ i jJ <jf - <—>[ i^r'^1 ^j_Lc ^L>lj 

pL dc . pJ3j ^hJLL oI \j I clLl^^Ls jjja <j_3iaj 

pV|3> 3^-4 J (^^3 Ju .SjL^JUj j«4 4-J-lLc. 2 L>.j^ ^Jl^. 

/ya IjlAj tiJjJ («o^LcLUI» 4jLi£> ct^) 

^dtSJ i-J l^qj Ijl Jt <ji Ji JL-L-^9 <da_>Lij j) a-Li ^ jjjstJj Ldl * JLoj 3)1 
j- u jj^J \ dajl^ ) uU.l ^3 j\ 4_>.J (jr^- 1 ^ ^-*3J 11 JLgJ 

ula_>L£ l. n 2j * LL^cj j^j-u-OJ j. <" * j (j| 4j ^£ij-xX I 4_^Ja-i <^3 

^yii >- >.<a Kj. ±i. 1 11 IjJiUj ^^jJI 4. <i < n^LdJ I ^3? ^3 g ^^3 A 4 L — WYfc^ 
lU ^ jj| ^yi I LT ic. j , Ja_d^ 4_fl5Lill 4 j3J>j 4_a^r- jLna^M L3 3 Lillid ^1 

JuJ ^Jajf r u i ^cj 4 jL^ c±J^ “j^ 1 ^ 3 tj Lj JL£) 

^ IS-lIjJ Jlj^Jl lj3> (jL^ 4. i mjJ Li 4 « J ■ laJ1 ^Jj) l^oS? Jl_i_j| 

J-ij—>Ji l=j 3 Ij-JJJU I Jufe i j r c. J3^ t ^L» t-ul 1 J lS La jt ; 1 j 

Cip- t4_juli Zu t*4 j i n j£^I ^~!I <(^=lJLj>J! 3-t-iI JlJLd 4jLl^ ^a 

*■ * 

UjL I 3 C. 1 Lt j3 Jl^Lj ~dl j-j—ual! Ijla III 3 C--u_£» :Jt_j_OJ 

«l 

^^SLqj V Ci^ji 1IIXJ Lol^ ^ t niifl LlLd-C i43J-Jtil 1 u *-d tjgj 3 < II o 

^jSy <1 V 4-lj-j-LI j t II 4 «j <L> ^4-U3 £yC. L ill! 3s i L^LfcL^o 

^ •* ■ 

<u^gj Midi J-laJI (lt^ .5^*-* 11 <gic. 

4SLL1I jjb iII fda u-ojj^aj i \i\ * t iij Ld ^LiJ_ 9 SjJflt 31 Lo ^SUj 

4?J LdJs^ jLclj_3 ^,3 Sj-j^-jJI 1 ^r, ^jaeJj ^-jJI 

JjM-oJi ^fc^ldLcaJ 1^ 1 T» lO L-f 3 1 3 T. I ^^3 ^jLjJ V 

J-axJI Ldl J^3i 111 JLai» ujb-? 4_Lj_iiLuj Vi 

^UlIq j j u i jj/G^SLdJ IjL-lfil ^ j <J)I 4»3!bj_>Jl 4 j 4j-jlI I 1^11 ^3 

(jl ujJ3 : j-~u£ r j <^L-uI 1 t 


(*) Paris: Odile Jacob, 1986 . 




1^. 1 1 jjfl I | 


dlJJtJ 


J JyA 


S- *1 “ 1 


^- P L-’ ^ j) L a iX \^ *{_J »i *J I l_j_l-llj^I J_9 ^j. i Jj i m 1 1 ^ u- i \ j^jl^ i£e_l,l (_y-3 L 
. 3 • 1 "j A A 4 J Vjj Lj d_J r; f jJ Wi ^Ll J a r j ; ^yaj-tss -yj I 4_>-j 

*4-3La!iJ|j (j-4-i^ajj ^Uj>I O^- 4 4j jJnOjJI <j1 

j<U 4jV i I Jut jJ_*_dJ jjl {Jjjb i—llj. ljT> If J-ianJLjJ i^JU (^-rJl JcajLS y -j-ijj J V 

I Jut j *_*a^ > i^»r. ^3 4 ^j=k LLa CJj LSI* ^ I I 41 j 1 a 11 uAj LlI 1 J-Uj ^ | 4j jJ rj£o 

MjjLj ^>LST jJ i _ = JL>. t jc-JLLj Jj1* 1 1,1 JajL£ Jyj □ u lr. 4 jjjj-u 3 5J1 y r ( j r £ (3^-^ 

<jr L- i *i ^ JpjLllI \ L±Jh ^L-Jay S La I u >1 t4 * LjJj LJ Ij-jA 1 

* *J 1 * 4-il ux 1 Ijj 4_j J aa J l ' I /^_<a Cj^— 1 J^-> 4_>-j>_L 3 jJ \ j n a iTl 

1 <_jjjJuu>JI 4_1 ^^_it_i ^ ; xJ Clualjl_<& 3 _jJ_*_l)I k [ I ^ .1 i 

JajL£ t (j *.t ^ ~ ^1 4 _ljUVI 3_*iUI Li Uqj) empirical intuition 

l^j) j-J—^ I j ^ Lc fi(_y Uj 1 L_L-ul J-Jj I 'f * A La-»L^ o! ■' ,) (jj^l ^ Anschaitung 

^ *.l) I Jut Jy^QJ ^j>UI 3o~LiJ I [3^L ^i; ii j ,{jjjL3r (jjT J—i^ui- r^ jj^Liy 

* lJijLLsjj ji_LL! IjLLiJ 05^ v wJjt ^ ^ 4n i 4jJJ jJaJj jjt 
[ LLl ^>j Ll±1 \ phenomenal >^l^Jl 4 i i 3 L ylc jl-^LuI q\ 

-i Jl_>JL I j-J-C. 1J) ^_y-t LliJ Ij . 4_LLa_iLSL! I 4 _jj Lai I t_jJ I j->- 

JjL=tJ Jj ! V! CL_^ Lul ((i 4 j jJ^ Jc—J I yyu J^->A 

4j. i-Mi y 4_J_<ljJ y 1 j 4 j *r ij 4 /^ ^-il 4JLa. 4 J-i^>4_aJj_iJ 

(Vu j. j j 4 j ^1 4u>,L>J| £_>3 3^ "j 1 f| ~>JI (jJljJ^L) i.I °i i>| » 4 j-LL 1 j 

3 j j ^" 11 jt idJljjVI L)-^ L^ yLLo-j Lr^j 4 jaj 5u>J I c L_J.V I 

Li^_« I Lt J1 Jl 4 d ■ -^ "w jj L>tJ ^ i J Lk- jjJ I I J L1 I >1 (VtJI J 

J>-J-il il lJL ~t I If! j i iT. L-uJj I_X^ L^i — 4111—111 4 jj>I llltuitioil f*) 

li _ ? u1 iJ—>■ jiJ \ ^ii 1 tti jJI jJljJlVi 3j,Liii/!)d L^-'i 4_»_j_i_u1 j, ~I< ) uJJjJ <\jXaJfcj v4-i 4 j. 

j cii JV 1 i~i r i>l ^ 1 ^1 ~xj ji J-i-3 4-jj j j] 1 4 ijji ->J 1 wj Lj,wdl ^jLu'i/l ^jn- 1 lLuLj 

; j-u Jj i \ a. 4_UJ \ u <LiL^ cL^LJil lIS^ LlJj n^U^-jUxJ^ ,<i_IljtJI| l X l 4jaL>- ^^| 5 , lUjI jj_Li_>u _v^ 

- Luis' (jL l ^ T JLijL_ij'!i r 1 (( 4-UJ^Jtl‘J I ^ a.ai^.11 jl*£ 

3jLL>U L _yjJo fc Jl ^1U la J X l JL2fc i 1 ■> 1 ^ A i »~ ^i i.i ^ j. i S Ij 3 + L.^ L-U 4-1-U-Lm i i ji i 1 \ 1^ i j| U J ^ i j .-^ 1 1 j . I jV 

<uKJ 1 o i j->vJ ic—oJJJ.I jJaj: L^Sji -. 4 -^-lj^-^jJ \ olSj-UvU di_iLS-ll ^ [ * UjLjb LaS £i_±jui, jJI ci'l^ji jlLI 

jjjVi ut -4 dujUVt 4 tKH i?_u±> Ajj ji 4_ul_ui t iA nschaimng ^ Ja-iLS *"*<ni l 

jiUul Jl Q i u L-Sa - <3 nLt-i L<u <Ldj. » L'l li _ jr -^’ ■ . 4-UoljJ i Juu 4 i iV1 -_C I rd \ , l m il l ^Li5^--»J>Ui i\ * it> 

- ■•*. 

cjL^yUI jLa ( , History of Western Philosophy.. 4_>ln^ ^ JLjJl ^ J-^j 
tiJ^^ ^ Anschauung aM 4-LI Ii oS i_£ i intuition 4 .^JS lLLLS JU^ 
Ja 4 e> _ ; _L> 0 ^l ajul ^LlLi IjLJ* .Anscliauung jSJ 

, 4-jjjjk^u |^u_ 5 Ju_>w^ ^JL>. auJ-Li^oVl 4_*KJj JuUIl LuLS d. A [ ii LiJ 4 -lj^julII 



fOjI^JI bJuiklA 


uLajLS J j a \ \ L alj . \ j iJ L e -1 J 4 j ^ dJI L 4 *j Un 

4« f <i ^ i[Uj^j) Ila 1! phenotnenaj jj*lj_te*_fl VI La^ju V Lai LLLlM 

3_j_jLLJI 4 a. iu Li11 J ^ja^-L 11 j i c iM | <Jj> ^ i M J-a La 

JLSLlVI l. J-ua ^ LjjJl=*j L*b - phenomenology 

c 1 m f “L) 1 4_1 _AJlL 1 5 JLow^J |j 4-X-i ^ Wj 1 jlj_c.V 1 n <>r jLS'j Oaj 

*| Lj^L^a Jfs ^j_C 4_J^5 1 JJ2. I ■* J A JJJ O^^LX/ (jjjJl LLUjT 

»^)1 j f iiLm \ «{j 1 j 11 4 jLlj Jg>j jU ^ ft L& i ii j 4 ujh jjf LuL£ 

JixJI JL^ji (jJt (jL l .a. * m Lq_^jV £jL-LlJ 9 l_4_Aj) 1 fi ffr^a 

4_ILj 3 La 1 Jut J^Vl l _ t L ji) I IV~w *>L jj I \ j Lw f ii j ( _ 7 L l cLaHjVl Ljy 3 i ",a 
^ I j-A LL! I L_aIlLt_a In r a <j l j 11 ~i a La A La j J_3 (w 7 -L. «. LaioiSja » Lq_&j , ^ La LS 
I 4 LL) J^ui j (J^=i lAJ j I Jjea Lj-^a-AJ ill L_>L I fLajiVt j-LaJ J-idJI i^ULa * 
jgJLjlIL LlxJ aw (jl ♦ j_i_c L^ajLjj CjIjlw^I L_dllit_a ^L~i n JjJLLj * 1« a 

^jLajL-J arLii Li! I Jl£ jjy^i L J J* LaJL i-J .a i4j I ij r j iLL-ljoi LawjL. 

L 7 2u 2^ ijr ^\_s L 4 J La^jf 

lLaj 1 j itLaLS iuL (jr 3 tJljJbjj* j 1 «n?r ijLajJl 4 j*h>- ^j] 

4_iJL 5-L-5-J I dJL4 < Jjarw JaaLS jLaj *^SLiJI lLLoiI JSJ L_j—3 

J 1 1 (ji (( jSLoj 4 1 1 n a Ln j^x3 LLi a J.SLI 4_a jLL^an. 4a 1 " udJj_J t^j_aajJl 

"w LwJl JJIjlJI Ju^Li) cLiLl? ^j-a 4 1 1 t hi L 1 L Jj, > jL ^ILL tg 1 a L. 

^jpihl L^3jLa Ja :4 ±jk lUl I ^ LiL-fl4_LaI^_S ila V aJI t( L 1 i_S" ^^ 

^j-iJ jLaL 4 j n mloJ I 4 j ttAj jJ 1 j_iwlj_Ll j-dJ ^-4 jLd ju La lj> j *((4_*jaJaJl 

,4ia jj^j jSJ 1 I J/uj i La jol_L I i hi La 3 jLLV I Jo>J l J jiil \ Ll4 

‘.i^-LA j i<r. ^jyxajJwj-S 1 ntl (JLL-lJ V-! IL^ ^ j j» "i 11 IjUk Jo-iLf Ojk.'v j J Si 
IjoJLtJl CjIjIjJ^VI J^owjj J-Lmjail! 

4 jjLo_a , j ajj (jf 11 a g j l II 4o LijL jLL! 4 4 -j 4 jJl_L 

^^ic. l£Uj ,^jS CjLluJ iijj. I^»!l ilaaLf 4aj 1 2 ..a 

4j I juJ l < _ =r 3 Lijv >L JJij * 4. j j ^ l! I Sb^IaJjL La^jjj Licj tjlil L La jJ I Ljjis 

^^ 1 ^_ t 3 4 Jj(jISLII JjLuLLVI 1 1 ^ 1 iL Vj J^jLS V 4-jt 

<_ i 4 a Li ~LL 1 ^j-ujJkOwJl ; a L i L X l ljlLjw^LIJ ^)l La j \i n" l^_aLi_u jLj_ 3 , ^LaLS 

JVj i-uVI ^ Li" > jjg . cLljjV l 4 J 1 L^^-ltl l jL Sjj^JaIL ju 1 


A ■ m UL^J| 9 ULaJl 

•*+ 1# J 

Jlu -V —Cfc—i-H J1—>JJ jjJ 3-J j 1.. rt-U &J-& Jj— a J LL& Lfc 

i_£l lull JjIwI—lJI J5 l>j! I j c l ^ J^-xLj 3 ! ^ ^ ^LlLij-LauljJ^t 

— *< M ~ « 

I 0 ^>Lj- 4 J rJ^Lj X5 3 “>J.I U^^Ll^Vl 

4 ^ J J-La-J^ ; Juul Lti ^1 dajLS jLtJ4 jJs ^"f Ml ijT <jl Jj^l 

L* 1 A 42 X V <-u^ Ul 2_j^ U III 5j l 1 *} -1 ^ i, 1 t —<1 JS 3 —a 1 j .\ 

0> ^K ^ < 11 "j ] . L <& -j* jSltijj 4jLa SujjLaI,! 

djljr CUS> ^JlC. JjJaj j I ik j J-^J ^ylj (\ 1 1 i AJJJJ &,J 

,3^ j 4 11 ^AjI n;11 . M , A, 1 op. i«L>J1 Jit jJ I JL_3j h t—jLlfT ^3 4 n 
jljVI J^*-^ JLj Lilli cjLxjjhUVI 3 ^ jrljjl 4jujf 

£_aLL* 1 xu £ (Jj-C- jJ) tJjuij £jJa JlJSj * Lfl 1 4 J^-JLfl J L^a 4 3 >jC 

ff^yAljJU £jf £yj ^JiLljSi <j; 1) «.4^LlLij.-L-uJ^p» 

. jUmj! JL^^i SjjJx- jjjo LcLjSI 3^_d c * j«^ 1 

:4_AjJL iiJLiJI 4-^Ja— j-qJJ I < 4_Lj I Jj_j>- a 4_lLui-$-i 3^ * " s 4_tj'jJl 4 j n J j 

LtsLj-jjl 4_uLjJi 4. jJn.^ nil 1 lLx_u^vj < 3 ^^ 4 .a L^j 1 jj-g L 4 3 ^ 1 ^ uyJL-^ 

M» W 4 

3^ lf ^I Lr^ J-^ ^ L>^“^ ^ ^ clx>:jLi3 )j—tI/Li—c 

gliljjJl cj^ 1 3jLuu aI 4 U j i u-i o- 4 t—iijJkl 

(Jyicrj * 4_jic 4J_ij^-jJ| I AjI /^*VaJ I J>.A (jSjJ l 4 j III 1 3j^ i..-vt Li j l _^J q! 

L^jLii Jl 3 4g^j>J| ; j}lj SlU. 3 ill Ju4j Juc ^^-Ll J> t nij djl^ La-fl 

3-jf Ij- 4> jjb Lo j^isLu l>^ ‘ 

, j? 4-jw V| ^-33 ;3i-3ijLa3-« iLgj 4 ruM ^3 

^jJuij L^Jllj 1 iXilj LT& 4j I J_' 4J 

4—j| Jj t 4—4J x^LajJl ^ 4jljj 4J ^JLtJ! 3 I 

4 _i j 1 L i IJ-A tjr& &^ m A Vj cr^ ^ 

L f Xtlu J. 1 Ja j J^oUiif 3 I U3-4CjljJj^Jt ?.Ls-Lc, 

3 b. -u \j-& ^J] j[ Lj\ V2J X J3 4J 

S^m 4_£li_^ J J-i-i j 3 \ l 3 ^ /y 2 . 4_i3 Jg-^3 IjuJ^I lIjj ^ jj - 4 

1 ^>-jla lLI \ \ f. U.1 eI ( 3^^ L (j » * p Lubi3JI ^,3 

Sj] (jt a 3lj^-^j-j>JI 4 o 1 \I + LjLi-i 3 ^ <lLL_b j j c. L*lj 4_gJlS> <“3‘ J->J( 

!_4i Vji 3 >tj_< nj 1 5 -jj-jar"f \ )?«j 4 j i 1 ^ 1 * (JU-Ijs ^ 1 transcendentaJ u JLijf*) 



pJjl^SJ I J*V IS «p t ^ 


ijlSLLij jL*jJI — ^^loIjj & A o oLu^SUI pLalc 

jTjlii jJL ^ UI — aX\ 1jl& Ui ^i^ 4 < laJ SJaJ^j t L* a 

Jit ^AbJI “m V till IJ-4 v L^L^-i j _>J 1 3^^ 

. ^ ^ JaulS ,*ISL>.V v i 4 JI 3 

iJa^jLSj _i -4 6—* LaL^J 4 Iff 3-0! j_yJj CaLa 3 JJ ^LucrjVf C-tJ J.U J^-aJ 

^ JjLlj 61 6 - ^ ^ *.t I u^>> \ fj)\ 3.^3 -<lU!} ^3 l— a^-g -1 4 1 j ^ 

La ;Anschauung Sj^JI jf ibL 4 t iaJLf jUu/ 1 L*5 jf) ^jjjJLstif 4 11 >r Lv- 

aJLA LV 3 -^ *^J-U^ll tjdljJjjU 4 _il^Lx Vj 

^Jj 4 j 1 n 11 Li t J ,1 4 ill 6^ Lo.jj-V 4 .'^ -r n'i '_3t((4jjj). 

M- 

LcJ tj3-^ lJI L ^ aJ ^ ^jlaZt i uJ % £ Lj >1 4 c. LvIII 3 ^ Lj_& 3 -^ Lt ai u-L2t 1 i> j a 4 4 i <il 41 I 
0 ^ jAxj A>i < _ r i^ ,3 ljj^_l^sJ( j* 3 -L-il ^ Ll 1 c.L^j 6 ^ u^y 

lS^JI Li 43 jJl 4 _^*j {jr ic. L^- 4 (j\ JjLtj (jy^ aai£. JwvU-J 6^ f- LlXcI 1 nj 

Lff * A J—ILo( L iTj m'^LSJ' j>— i£Li-xf( 6^ l"j_1 t r\ 4 V |_j ^ ^ i,n j»^iiJI 

J^jlJI)) llLIj j&JCl) 1 i-j^JLA l $ t -L SjjjJI JL^l^ 111 a-i 1 v*iSLi=u 

« ** ' 

L<a 4_^>-j 4jry f q .JI 4JLa^>_c- ^Jj-L>J J^Lf t^^aJLiJ) 

oL 6^ g_jL" r ^ V llli 6— 4 La-L^j - _r—^ur-^ J—^ (jA^A 

UjJljkj t j r ^ LjLq-* 4_aL^ Jj-*-s yt Lij|_3 .4_vllLJ I ( _ r l^ 4-lfjl^d i j r ^jJiJ 

1>CJ Ajj,j ^j-uJuk (jX. J-S Aj jib i i if^LSU I j^LdlJt <^Lc 

( i .nj V JlT f t 4j 4 [„ 1 »-L^j L-S^ 6l ’ J. j 11 4-0 lmJ 1 J— ■- *4i 4*C j ^ 

Lfl Jjii-La 6“^ L ^ A i 4 J . L-0 lya ^J- 

4-o-l3 ) J 4.! ,q. £- j^-lxj c ■ a . it 1 1 | JL^Jj ’ ^yJyl tfjJt jJL j j i «a j iuI ) ^ic 6 -* 4_4 JlS 

ij^alci^ 111 joj^>La aJuJ 4 j1 JllII ^3 4jI 6 ^ (_yAc :4_lt TCi i . 11 

+ 4 _ 1 >. 4 -^tlotj 6^- i 4 juc ^^-61 
* Ljlj o ^ 1 I4J 1 u^vLSU 1 j jfZ nl 11 6-* t_-o l^rv j_yJI dajLS^ ^JxLhj 

■ h - ~ 

4^l St^-Laj 4jl^ 1 X^oJ. i.o x ll 4_J>-jJ Jjylc .4_JjJ jO^-qJI ujVj. 4 Ljj-CJj 

jJ^oa^ 1 Wi 4 4 a I jltl_i_»jl J fV»U lA^ | ^ 4 " 11 iLa-*bf 

6v (Jfi h*_jLlC. /Vi LojLuj <Li^ 3 -i U J LjS ^jlulj l ^ r l 3 (*) 

— ^IwojiJi jl] ^LIaJjJI |Xkj ^Jil |\-* -Xi (^la_iLS Cj' jL -1 g| ^ C^J 1 4,! ,‘ x-ulI 4 _jjJ4j 

^iiu ^1] j^Ul v!li IL^-’^ 1 1 ji • Wj. ^l-U ^ *C1j l^a LUl\ 4 - j j m i H 

4 i i . t i r fl | 4 jjIxj LfO 4 jjI>L>JLj d^La^jjjj 1 ! 4 -j^s l^-JI ^1.-. j . 4 " ju 4 i.-u jjJI jjHj [cjL1_j5LF^ 

** ;1 

■ [tUJJ.1} La j^ a jjHil — ,jLdjJ1 ^^4 * A JLp^j ■" t ^ 4 jaL*jl 


ft luliSJ I 0 a uilA 


^ ^ ^£_b! IJ uuLjjVI LlJj-d a Jj >" f ri > t &j. iTig,, ^ 1 ilVI Cj Vj) al I (j \j rjj>j * j^uBjt» a 1J 

4jjus-U oLij_iVl j L^ jjLstij jlb ^ LloL>- L^L^i^l 4 j 1 * J 1 j reality 

J^jLS' ujUl£ ^il Ijj-B 4 a . ~ uj t ! *>JL$J j-JjJj ^-4J_-LO 4 I h.i .i'l < ri A Cit ^lBLLa 




Oil 


t* 


L 


<V i < ? > 


L£ 1 I f r^f I 4 J 1 i. ] 'ij. di Lu V I 1 a a jl i *~t —j Itl * '(* ‘ ^ { rt i^i "K jJ 

^HjLsj t—11 i 11 ^Jj_3-lll 4_j_<a_ ^ f ij IwLA (JJ-SL i-^^LiJ( 

^ {jd- 4Jj-S_ 4 |j| Uiajf ito v^>U Lwj «-LjJv_l3 

jj 

jjjSLcJ JjI I ^Ll^IiMI j. f i *j 1 4 -lJiBLL4 jjq ^ La- j- t-o Lg-^B l fl t JhB oJ5> \ 


4_4j (jjij jl Ly O-^^lSl!l j-JLaZU ULbj Lrr i_Jj jLJLu! : l-g-i u jj ^loTJI 

^LjJk-j-b JjLUj 1 ij , L>a 4«i wi ' **6^1 j "<■'' ISL-si L*jIji 

!j^4_«^ I d>. L^JJ>Lj_ 4 ,j_d ^B ^ jjMilJ Jj. iA"j]\ I J-& 

L^-lB 1_4 ^_4)1 * 3 Ju JLC. £j| j_L> I ^£^4 j J J-j. 1st J ! j 1 JuA L>* 

^Jj Lli (Jjuaji J-B ^JjlJI <j1 LjjLl-IiT.I ^yB LjJl^I Ijj 1 (J^£Lj_l! 

1 cliij Lt-bj l VlSjjU tJ^LSu {_£.*l v vi Lc ^ /ya U j *r^ j_>jI oLLaiaJt-4 
(J iitJl JuS-i)) lIsuLS v_jU£ ^ n y ^Jja ^ or Ijui *—Bj_ju 

(J^j_ljj_A < 1 >-L9j) ^ 3J Lj aA 4 j j-aiAlt Ju Ju>- ^yjVi u\ 4_rv.L>vl j q I 

♦ ( _ ;r ^. jJj '(y>j j(j n 11 Jt^jlS uli ljt_L<u ^lLLjjuIij » <. rt f ri'MJ 4 K1 j 1 1 Ju& 

■Ml _ _ 

LL>UjI J-B ^Llll } (jl (j-* Cr^* — ^LjjL^jjj] j^JI 

jl 4-l-JI jjyjLuj V . j-^- L^j O ^T> ^ AJ) £>-* cf 

,jjl >a 4 -luJ^B <*i til ^all i _- r B Jc^jL^ 

(jt 4j (j^ L- 4-3 J*C lij gjl ~rr I j-Ll Jl^U daj 1 ^ L<aj ^JjJljw 




Ln - JJL*i_! ^ l j_a (3^1 Li-il^ uJLl^ 3 ^ 


— jl — 1 Cj^j ^ J,j ^ kj^U Cj^qd-a j |<iJt j ^ c, ^jl 1 . 1 7iZ uLijLS" J_uL dj^jULI (*) 

L_a «rcslity {j-& 1 —ojSLjI cjVj. 2 q ^ cS^ a 2 a c y^. ^ L^-La , 4^_>J! ^~iV^ 2 


’4_>Llia L:r S | ^Ujj JljjkSjJI jLll LaSjS ,^11^1 \ jil dLaj-djJI 2 Jjmi_<3 4j_lJ 1 ,;jjxiJ_j •djLjyi 

ji_l_tlu jjl '‘-lojL^ i 1.0 »1 J ^ ?> , ^ TA qjZ> ,_>jjjsL(tj 4 'l (Y Jo l j u-> <U ^jLli .1 jl^ (.I 4 . 1 4 Mil^j uLa ^ 

,«L« ni 1 jj—L^nJ djLul i a I'P-l \ ^ }«V\-J l it 1 j j (i^yiTj j t ill jl \ _ii^j>*j |^1 i_jJj 

4jjJo-1j d ri 1« "1 d ^£| d 1 s. j]j_ hi " . n il — lIi jj , a xa j_* t n ^ — Ja-jL^ dj^j n_n * Jui Lai— 0 -^ 

- w 1 >-> a |j T |_1 1 1 . Jj^a-jj I d_i y ^ m U nl« j_fl I ( 4_jOfc. j_ljji_i| A l jj-*i i ijl dj'^ j n .n .Jjl ~i ^ - 4_d^_*-Ll 

j_* ^lc. d uJjjiIlj d i i j*^I ja j 4-u^l djJj 1 i dy s . i k a j dHj^Jj i?lJiJ_ij j Lkua ^Ja v 1 4 J 1 n 

^ [ jl_4_^jkJi] L 4 J Jl jij .a j ^jj-U 1 ! j_i diJJJ ck-jLiiJri 1 _la wj^Lt-ol __J_ui 

^j^luJl,5jilj-^>JIji jLLi'i jl ijjafjlji 3 jLU ► Jl^ iT-L^iiyJ ‘lJjLU! j_a inherence 

j.a dJ_^-LU jm*_^_>J < i jl ,jj4j_>JI j* Jf^ m ^ (jJ-ll ijJsj^J-l 1 j-& i-LajL^ Cj^s r j_>5_A ^3 

% [ jLlJ-jlJ l] CiVj-La 



|Qjj|^li| ft ft in i< 


JLU i^j^La '^-a J£l 4d^gJ^laj| 4 j J ciSLLl (jl ^Jjo i1J-4 JjLLa ^y3j 

4_l£.JJ i lLsjLS \ /I ~>- ^-OJ 1 t A Llj * ^_£j Ml ill f< I '^■yl \ In J1 J»jfl I t n A Ut_JjU 4_^J jJjl L ^ 

, j A L&jU ^jyjJI 1 4_K Ail1 Jj>J 4-J i tl 4liJj}Ljt_a J A>4 

Au-dl J £i iS. A ^Jl J_U3J 1—4 - iJ j jl 1 a"uVI L lAz. j| Ijjfc ^ ffj Jjk 
.-1—03 J_dJ £j I 4-j-iJ 1 ^ t J n V i4 rt i ii Irtl f ^_>Jf j^j-uL laiV 1 Li ~i i ii \ 

i " hi a Jl a If?I (jjj L-fli l > V LiS Ijl t V Lajj SlEuLS 4_Jj gr ^ L> 1 <i r 4 _Lcj1 


J J 


jV i \ Jl ^°ij 1 ^ lii , lH iH LflALfr. 4^gJd <_^1 jlu. t uLi j_LLxuaj 

IjlA ^JbtJl Liu IjLij t 3j ^ <j I Jj 4 K hi a Jjk JL jj Lj I xla « 

(Ja l Ll^u Vi ^ 4 1 L UjV I Lg_jj i^jo i—^i^uj L^j ♦ jl, I JlSLiVI 

i4_jvjL>- Lcblj LlIaj 4-_J.j t J-IulJ! j^Jck Cjr^3 ‘C>^i (*d (j\ ^jlajJll jjJujw 

. 4-LLajLSJI 4jjUhdJ J>aL£ i^-iLa IjLA ^gj)to n JU>Jt 4 AdJaJ j 

4 jUjU-tcj l&\ f5X.^J1 t _ y Llj * ^ * "AM LuArwIj^a 

jJj ^ LOL^I jJ, 4-4Lii 4_Jlit£ LLftjitJ l_^^_cu ij^i2_4 j_i£i J-3 Jjk 

4 J 3 LSJ 1 JI JV^>* ^ i - ^ UI jISL^Lj l-j^.ui 11 J(JjV LU^ 2c. jjl jk j ( < >. ii Jl OL^ 

1_4^_4J . 4_tl^ 4 rr t'rt\j L^U^O Lb J-4*Jr i t a 4 ( LajjLseJIj Jjl HI 

^Lb 4il i nl'4 .ji L rt^ LjJ cHj J-5 lH-i-luI ur H 4 jo-JJ.I 0 JlA jLf ^^4^1 

* 5j-j j iiC. 4 ll j ua Lxi£^j i4jti>a 4_J Lljj-4 4£jjlL1 

i^\ LSiII q .fui i 11 pH_L l tb_!l_^ ,iU>lK jjg. 3 all n V JL>JI 4±_ulaJ 

l^ijL>^ l j g> >-T hiLia * lbij_ubj-4-j 1^-*^ jl*-Tj V i ^ji jjj t 4 i^u-i> JlioT 

(\ \V * - ^ AVT) Bertrand Russell J^j jjI^JJj ^ 

jjf\ i f »i»~i ^ ^ j ^ °\ LY — ^A"\ ^ ^ A.N, Whitehead j— j ^ jtj < — 

^VA - lAoS) E, Husserl (Uo^ ^ UA° V ) L, Wittgenstein 

Jx9 lj^ lj5Li_4 f.\j>. : \ Jo* I^jwULqj I Ijifc ^ 4 -sL>- Luj-qjx ^d>J^>L_^Q ^jf ^ L4-4J 

fJH: 1.4j 1 iiV — 4 jjJokJI 4 i aLlII oLd ArA 11 ujlbi-baJ jjL-u c>\ J"L<J (jl 

SLLij Cjj>o 40-flljdl oijJ jLl^jVI Jjb Jj^^ V-S 

JJjj (j) J^HlI [4_L>.LhJl 4_iitJjLj| ^-4j , 0 * 1 -**i < uL,\ CjIjl ls~\ iIi^jVI 

4jjV j-jLi_u!1 q_4 j L4JJ djui> LJ 1^ r ml j 4 jJkiii N, Bohr 

, J-i-^1 1 j^ ^ eJJj ^ui rli^Vl 





o&m 


£j-a 4_i_S_^ I r i_ a _a Lb I bJ. m> V 

4jljjI jJ. 4 4-iujj i ti^il I 4 JL L*_^a ofjj tn 

(j £-Jj *OJ JO-Jl fOJf ^>7“ ^ <j-!j -ij-JuJ iCi !>* 

jjb L^ *2LijVt IlU LuL£ ^ IM 

■** 

S4BjJl 4_?-J ^Js. t^ I~ri" tl Ij-A 

t—olj-JV i j_a ^jrL_ul_^V 4_4J <jLiL 1—4 <L i njl 


Cr^- La^lJVbj Lg-ifclj-J-a *1 1 Jut 

£_b^j ( jixlb JjVI i_uL^>J1 ,^uilj jLLsj 
L_j-iL>JI ( j l O j LgJuJ *dLj LiS'ljblj \j-& 

. 4 _jjjlj>J 1 4 m j j IJ ^jIjJJL (jj-jLjJI 

jbJj 1 4 /_n jjyJs 0 ^-jjG <JjV I t_oLj>JI llIj-jj 

* Laj-ujU SL_>J1 

cj-^- Lul I j *\ h jjl ^jlV? i uj [_$jJI li l% j_^ 
jLp <j_* A $ 2 a jj i^*Jl £)s^\ j>^ 0-* 

JuL^J Lbl I » l| Jj-ual (jlj £ ( jiljJl SLj_>JI 

i / / 

— iA 1 l 4! o- 1 ! 

Jf , 

jj-g_Lj ‘SjLU fjJ-a-J 4_Laj |j 

oLbjJJkII j^Jji 4Jj_3_ti_£j_ i _Ljl ^gjJI ) j^-a- i>LSjVl 
I La l _ y S-H oljjJI Si— lLj i4_j_>Ji 

J LL 4 ~.j_c ^j_>o oIj^Lo Lc 0-3 LIT 


L—ft-l5v 4_j] J a _HII o j_ j._l-3 d 

, jOi fj Lijj ^ JI - ,tJ b) ^ 

V J^lj ^ -Hj >7> Lo (j! 

OJ^II 




|ClL/[<} 5JI Qfcfl mli 


Lj 1 t *54 j I Cj <j^£_S 1 1 (jI ^SJlj j ^J U" 1 nJ jjI L Jj-js i Jua V I [ fljL. 

^LjVI jj)-^ 1 _ ^3 T . I i_la LLijmL) a j LSjJ 1 4 j L>J 1 L^jj^ < e 11 c V! a ^ L > 1 • < 4^ 

oL^jil^ oI^jLUJLj ^juojVI Li_i£j^ ul^ * L_^. j 1 $^" 1) jCtSU! 

1 l jJaJJ ^Jjl^Jt LjL>- ^yii 4JI3 ILI Cj i j. it J! 4 _Cj^ i 4^JJ l a «1 1 j 

Ji^-i)l ^>£LI 4 *~M ) 4 J IjLA |jl ^cJju> . ^^yjLfcj fjl_c Cj LjL 

CjVLUIj i, ^j£L 11 (jUs^laJ 4 Jj ^ 1 Li ^gjJ L ^-oJj f t Jl-l->. <jl 

* 4_L_9 Lj 1 

4_jf J, \ > i lU^j? L-4 _lLj L lii Jj 3 1 i La t L CiJ rj-C Cj Jlj>uJ 1 (j! JjV 

.3 ^ 

Cl ,I jv 4_L^jjLj 4JL>.jm« (JLqj fJjJl ^_ua-C Jj-^lj-i J^xjj 4_jJ > 4"i j^ Al 4j LCa_i| 
^3 ^ > ■ 1 j <ul . ^Jl! 1 JjlC lt -3 <L * j I U <jj O C ^_U Lj 4jj diL 

ijJjJI Jjjl f ill t 1 j_5tJ Jju-Hl cL>.^_lI| C-LL ij-J lj L^Ll. xjJj 4_j_i 4_S^_>* 

£jjjJ9 Ch® ayw L>^ > MiM (j^lj-oJl C i j ^ <LajL_oil 4_JI Cjj-CI 

^J-L i"l" J I Ijjfc , 4^JoJr^Ul-4 ;^J-A Ll i-tlLfl 4_t^ (J.“ L1 L-4 ^ 2jij ^<Jjt] I 

L LJ f j<j,g.jT' ^.Ll LLu 4 rtIi*j jii a (jrulj^J 1 ClL ^j| ^111 vdLuii} 

>4 J<J 4-fl i-olAJ 1 (J j^J-iJ JI ^jLJI JijJl (J^-L JJ L^-jJj LjmL-> 

4 t, (j <7 *i L jj| 1 JuJ l ? 4j Luo CjjLj> LjJ^ 4_j1 

cJLJjji Mill ciI \ Lie L i n 1 n i Li IjhL^ j 

t5j-L^LaJJ CiLuJaL^Jl ji ^L^_iiiJI L-^Lj_4 ^ 12 J jjjC y t I LI! 

1 JlA ► 1^*4 J-1^5 'KJ 11flJ I iX-uJ I Jj^ ^ I jX_3fc-IJ 

Jj-oc-^5 -J- J “‘ ^ 3~^ Laj i l H j L-d | >M t!i< jLL I ji_A La 4_<i3 

J L c LI i 'jj- -*■ j 11 ^_5tj 1—td) v^, j^ JJ j.-^ i Lc Jl 

*L^-} L=r LLl-i 

i<-LuC >ni ^cJjt 11 S lL ^ Qjtj ^ ■—s j-fc-u L_5^ 11 JlA ^jjz 

CJ y3 jL _ t ^ l-Ldi i am) ^jl tjj ~r ~t r it 11 >4 rt j-alall L 1 j L." 11 ^_yi >i>^1 

J^_SJ| I Lij. u 'y -j ■> 4^1 j t iln ^9 4 jlr Ll9^-4J 1_1jT j)J-U V 4 _j^J i3 CjLi_L 
ij : < j i JS J^ <.o! <J^!Lq Lju_c.I ^_gDi jcJLiii ^yjLdJuIl JLaCJI Lj-is ILJ 
< j f S *4 ~lC. Cj t— uu j t _yd 1 4 4 i fil nII ^gjL_« 4 i a 1 ni 11 $j\ 

V] cJLLa ^ iLjjjuoJJ ; i Mft T (jLi-L 4 _Lj 1 Ja 

. jll LLjlL ^JLLlJ ^jf : I Jl-4s Jj? { J_C i-jLJ J_LXjJ Jl^-1 J 






t 4-C.J 4-». ii-A jjj tn ljU ) I <LUj ^Jl J_oJj U*n™ 11 llilj 1^1 

>Jj 4 -Lm^JI I J- J_C fiJ2 J-T^ll i i 1 b j <J-4 ^,-J^ 1 ^QjJ^Jl ^Jl 4 l"i1\ 

u->. i4jlj jla-L 1 ^y9 4jtjKj (jl^ > 4 j min i! ^J)j^ 


1 l-<0 1 L 

I J-t-uj Cj Lj Lj_S t I Jl A ^yil ^_ua_Lj L<u t - ±£s 11 j—>- Jjj ' 1 j t UajJl in I ^ 

JjL < M r »tj *j-JjJ j)1 0^3^ (j h </?■; + i 4 lTjLLS 

j j_LLLi LLtij tCil j i 3L^tl L=r J3 jjb L^LLaj j^-ujl JjJ-^vj LjIJ-^J 

<}UKLjIj ^>L ^ ji i jjI 4.1.n"i f iic CjI jj^L^ll lZj-^_l-u 3 t ■ jJsl JL 1 flln )j3> ^IiJ I <-La^-p>J| 
J t L^Uj Jj t^j Ijf, La i*ji t IjjJO j^jusaJl Jju J ^j*v * 11 4 !.n ILL SIjLlG 

LLl ^<j_aLjio jjMI tililjl ilj^i lj) iia4L jjaJI 

* LLj^Ll^ <j_* Jean Cavailles cuLjl^ jU. Jlial oJ>^J 

. 4 j_ 4jj. i ^ A i ^ *Lij in It j 1 ^ i,n a ^3 II ol_>M lUjjJl^ 

H ^ ** 

— d \ 4 J j-^ )j — t JjJ Jaj lia J Li j (jJ-I I £ fll I lUj Vj n ^ j ^ eij j L_£, I J 

IS—u IS! j a » ^ iuL> _aLii L_uj^ 1 .o-l ^jJuJI jJLIj 

^^3 4 • j i In 11 ^L-Ct j> i i >1 I j Lt 3 ^jJlj i cc I I 

LiJtjJiyj 4_1_>L^ j j C, tJ^So jjjh 3^-Lk>Ljv OI <v J LU >» rj^a 't i S\ A 

^ ^j_c L>j j, t j ^lj {^jJI ^«J-*JI j<k-jj(^SJI l£L i l ^Li a . LJT -<-ii—>JI 

: I Li ^ ^jlc, <L_lmjL_li 1 4 i-tLt-u-LaJ| ^gjLiil ^Axj iLilj "u till 

V4U j~i La iLJjLtj CjLoiSLn >4 _lL*JI <^-lLj-Ll! 1 tJS *" 1J ^11 4 _jJjL5JI 
1 LJ La (jy ^ ^jLusLjj if. 1 j i"i^>U Jj'uLiI J> ^ In J, 1 L^_LL3^ £fu 
jjJlj, ,L11 lLLLoj ^yLiI Ltl*if cjLj—l^LJI jJl_j j_*JI o 1 ^ ^Lull 

t4 ^_i 4 j L^Jjl->o j 1 Jj>- 1 ^j_a 4In5 4 njj i L^_lLJI ^^LuJ 3) SjjLSJI 

j. l *-1j LftJ J Li m j I g f Jj tSjjUiJl jj) i«n t tl ^Li L<tS 

• I Jl A ( ^ t J 3 O L_tL>LJ I Jjt_a JjtJ 4j_lJ1 'd J i L^-iC 

M “ 

t l-jL-TiSJI < j_a Ml fj nitl Ijut Cj l_j__._iiL_i_ij 1 Jl^ jLSL 1 \ flj 

Hhi — 

g-'j * « i 4_^J L_L 4_lJ L —1 t.n ^ Lx J I 4 jJj J* n*. l;7 _3 ^Lj_c| <JLj>J ^j-rnj jfc i"i" 

J Lnli.1 L-ilfl ^^3 j) J “ a Li_aLU^ LSjjLSu_a jl Sj^LlU oL-LjLJI 

4 jJnjjs-C. jm^- LlLu J . at ^3 Jl-aL^ l_3j^_uu ^jJI^ L$JJ? ^ 1 1 

jjj a Jl _j L „ 3 qlL I j jL>JI 4.j i? iulflll 5I JlSLl/1 Ljr c^^i“iiii) <— 

>jLjj lj5L!l L^^jjLu-uj] ^-3 jl CjL-lL-L^JI l 3 >-aUH 




pxl^jl 1 b 


I 4_lj L^_iJ I 4±^j ^ 11 1 ^-4J LijLs t I JUt ^J-t a \ lijj 

^Toi * <S ^ -! d (J-jist-JLtl I ju tb <wtl IVm 1 $ ^ 1 tt-jLliSJI <j_>a J. j ■"h.b/1 

<4_L^jJi J5LJU I , \ rt I ~j ) (3^Jj {Sj}” i 11 d LT^- 4_ii_i_uJ_3 JUjJl^cJ 3JjL^e_4 

^ I i 1 J A jj-La-ll, I 4 iTo — 4^ tl 4 C_>^L<3 LU Jy4 'VJ t < A Jaj 

jl rt i nSf 1 ^j ^ Jl-xjJ — lULIa LjJv-LjaiI _jl Cj1_i r^vljjJI 

4jj|jJ| J <j| 1 j n . l irf'l 'V “<H j 4_£J , o l l I I 

, 1 JU4> ^j-4 £yi 1 1^ Vi t, 1 £" IJh© j J-So U^d i L*^a O^JLjJI ICjLiLij ; _ r Ll 

CjL—J—III j»jAc, — 1 gjLlj O^' l) **■ ■* 1 f . r J Ml " 

, Lj_ 4 — * LjJ-dJ IJ 

(J j Lr^l J « * 4 *- -3j_ui-^ iuL>IU is\ 1,1 jcJjl- 1 (jUJij ij J ^I 4 4-4J 

Jl%-JJ (jlj ^jJjlJI £JLj4i (J<J 4£j.~iill 1,1 4-tAmlnJI r^\4J| 

^ h i m "rll I J_A> <J-j_fi t Ljj—LjoJ I ( j r J j Lj^l J_JLt * Lajj-L^j iJT $ ^jrUiL vj -LI 

^1*11 L & * ‘^3'0J^-3U {j-A Cjl_i-L^L> j}\ r^Jlj J-j-oMSLl|j) ijC-LltJ 1 1 £ A —t-^J_l 

t_J I Ui^. \ ^Tf 4 i I j .r^L£ titj I j a tJjSl-J I JLA J ‘ tf i£j3 ' I » 

jgJjlJI)> ^ur jpI jtujIjSlil ^LjJ^j. 5 ^Lc i Ui m 11jl5Ljs» j^lc. J-loLcuJI 

jJ-ju . L^J 4 j M t f| o 1 ii J I U”t 11 ^y<5 jvJI JJLiJl jj_4 !*aJl 

jJlS'l 1 ^_Jt >o t r»\ LU LUi^Lja 1 nju^ni (j3^j (jl Ijla 

4 L 4 1 SI 









£-j-uJ 1 -^- 3 3-^J—iuj tjLCrl 1^ 4 <3-^ 

^3! ^,jj 4 -l-^LUL) 3-^3 iOLx-uoL^JI jjjIj ^JL*_* 

*r 

(jr^ 1 L_^3 _l^ *> J-A 3-4 V Juj t 4 ^qJL-OJ 

/ - 

(jU.ru 3V1 SjiLon. a; Lo Uj^jLl^ o>Ui 

1-^J.a 3^3-iJI j nj)3 iOLi i*n L3JI ^ « j >L ^.j <; iA) 
1 1 s\ j t *>» 1 4. j »i/JLI 3 I jljL£.Vl 4_uJjJ 

CJVL_>JL I 0Ixjt . pAJLJLo ! J \-JX-a ^ 1 3) 

5 —a A La Ul l1u.ii— aij lIjI—j usL^JJ lUjI— r? j. i„Lu 

oLa^LiJ I 4 —^ufc 4 —i&>Li I pJLA » CaL^i !>>LjJ 1 

4 % 

1 t j 1 3C. j,V\ ;.t I 3A1 * i^xaLcHI ^jrta JJW3J I 

4 -UuljjJt 3-jk oL-L^Li^JI j\ 4 -l- 4 ->- ♦ 4 i Jtll 

. ^ ^ S j 3 ^ 11 3 j 3 ->JLI 

: Lajfc ^Jl j-u,1 nj J i.-i,iH 1.x* (*) 

Abrege d’historie des : Lr a < _>_*_*Jll ill_ 

Jean } _AHJ e j _*i .« « s .mathemariques 1700-1900 

.(Paris: Herman,]978) ^ Dieudonne 

Jean Van j AiU Uxci a_.i ..-od iriVLaU 

.Heijenoort 

From Frege to Godel. a Source Book in Mathematical 
Logic. 1879-1931 (Cambridge, Mass.: Harvard University 

.[i_il|il] Press, 1967) 


Ci!j Sjwua^jJI JpL ii > Jl (jl» 
L?-* fdLc. J^S ,^-d.l 

kL^Uj olS^LJI 






J j ^ -*■ i * 11 (jjJLl I Cj L I JLjj j> i nr ^ i . 1 LUI ^jjLL I lZj Li 1 J. j 

t L—'-"jjj ^ q SI—cj J -lIsj-jj £ l 5JJ i-aJ I JL>JLl ^ 1 *r 5 j. Ui i—* u, 11 4 -LjI_j^ 

i j r 4 LiJLj i. ^ A Li Vi o j-A 1 i 1,1 <?JUfc . 4_I> L*—c Jlj J—>ij J 

1—J 4 V 4 I Q i_ f 1 In < ) j t <Lj I j jg. 4 j ^SLdJ I jLiljJ-C. t L < < *i I jJ_>- ) 

Ljr ^Jl JJ— 4j l—^5-C !j J oiljj . 4 -C I jL_iJ 1 jMfe LU I cZj i “l-i -V^ 1 

4 m 3 tjT^i Li g 1 i n > p ^ 1 pjLc. J-L 

i ^ jJ. I jwjv T j 4^^lJ | l _Lit> djji L 1 l A J LlJJ JLflJ * ^Q-X- 

4—-J—^>- 3_L i 4Li L . .q 1*\ 1 \ £j j d_j l. ■ c . jJ 1 p^ f iint — 4j £ 1^}—* 

S5 ^ 

J-St-J ^SL-I 1—£-1 I J *=-& i ■ ,f "*~ 1 (C ^gj) “ tu 1 I ^-Ia..f ft f I »J (( ( L> -W (t 3 U ^ i1 l» 


Lq j > 


j 4 uni 


, « 4^>- Lv jJ I ))j (( Ji t n 1 |j «5 - i iia I I, I tt L^J. 2*-A 
r> ' j 7) Al, 1 4 _ojJI oJ ub^ 14-Jjj-ixaJl 4 x^jL!L> t ^j. j n 11 JLijjijVI I Ju4> 

I i __ r L j P Lq. g ! (jLS Jji i^itl-J Ju^? 4 J I .1, l I |_IJ^ I L .-A " !L 

jLSLlil \ I 4j Lo K-& VI L j-^1 *“j V 4 jI ^<uCjJ I 1» _; t a 4 (j L ll I Jlxj 

1 4-Ji^alJ 1 IiL f a j L f 11 ^ i| j>> 1 1 jjJ l^J , 4 j st L i ■ r L^JcSU I^ 

^ 1 n L i n 

^Lu .CjL^sLjjJI ^OiLlj VJI 4 j^'lj L pju:j 4 jjLlH SjiAJIj 

■*■ **i -Hi 

{j-a J ^v lj 1 .4_ajj( 4 JlJLj l_jV1_^_-c 4 x t f*>j p 1 Lf ~ ffiL t^jlSLo ^Ja 

Ij-LLLo Ij jJs jpLilJ ^j_q L—iilijjj ; ^ ^ U. j 11 < j r !| 4 1 ... i] 1 1 P'<io \ 

J Le 3 C-f-jLS" I_ 01 1 "w. . ^ L in ~ VI Llxjfc. l ll ^ 3 4 ~rtl "i tl 4. g 5^Lait I_ 

l ^j-p uL i 4 iSU 111 ila 1 1 ■>' j-L^-jJI 4 xLuo 

• 4jL jUV (^ Lt ^_) J—JI —PJ j HI <Vl I jnt a Vjl 1 j j J j) 

^y2yj~in \ Lub V^ i L^jI Ju 4 ~ tTi P 4 >1 j P 4_l^J Ju_11 JjJ . ^3 J^_qJ I Lj_l1j-u I j 

Oj 1 g I f n L1 j L J 1 OjL IJL- A Lh° VjJJ f I ^ > j<a i xji P | JL$L-A _ u^i 1^ 1 j t 

^)-p ( al Mi^Cl f nVl i ri v t j°i 4l_qxjt_p ^ajLajv L^jI -_- r L_ “ I — CjI i JuJI^ 

. 4_lS_L_l 1 I L^J L-3-a_q 4 j1 

Cy^i3 L ^ <jj _*J I ^_Lzt_a Ljr a cxilLLI Lr^>- ojL_a _<jj ^ Ir 

jl - 4 j I j n .l\ I 1 i-gaj| cjjla^ ijt II ^jJLlII i—11 j t ^jL 1 lM ll JLlpIj Lj^xAit 

jjl^j jl tjSmi ^ oLij ,^ljJI I -^14i*Cj ijL^ Cjr LJl — 4-^bj> ~ All 4 j ,i j ? -vJI 



uLuflUjJI 


djLiix-^LuJ 4 d-UG o I ic j. j c. j 3 ~ <J_a i i 3 r C1 jG-« ^ LjjJ) 

s' 

J. g <1 a l-lj A ^ J^qG 1 ^^jG ^GGs^SM * 4 j 1G G 

J^LxGi^l (jjl itliLG^LuJl G-^ 0 4 3 <^ 3 -? (^4 G^ j*j linl ^jJI 

5GHl 

*m 

^__LJ_J <* G )$ 1 ^ ijjl-G_* > 4 " t ^ ^ 1 y i. <.. 1 (^jJI jj-LaHJi 

— ‘ - - Vfc 

4_jj i-f-t -v> C i-iJ \ 4_jL-3 0“^ 1 “- 0 ^ G - " 0 Gi^LiJU 

iilil G^- jJluiJ ^4-ui ajJI ^JJ 1 !>■ ^iju 4_^jjJ gJjlJLLlI 

JljG gT L-ij^ ic. jjuj jlGj l L^jG Cj L_j_iG> LjJ I L^J j^o> V 3jujj^>. 

tj-SljJl g^- <JL-L£Xflj^/1 g^ G^f L* gqj> 1 I -LA 

{J ^ J J_GlJl IjUfc i-J I n c.1 * jJitjJt £* I J> — >* " j n <a |jl_>ij| 4_j] 

4Ja3jLi- 4_C^_3 Jl-A [ ^ - Gi c L_G ^ nil Cj »JLj>-\— c G Gl j>-_i_u *■lZj L j i«^> GI 

.,^cG.iI^-5G!I ^L_j jit .i-4^ <l_jj jL^til relativistic 4 _jjj_j_uu-lSI 4 j > G i 1G .4 u— mtil 

1 ^ r u. £ l_LiG_^^fI j__iiaIG^£_J Gh! CjI j <LjGj1 1j>-^ 1 G~° 

^jJI I JLgJ I^u-uGj j Jl_u 4ajJl ^ -4-ajjJaJI 3-C. I j t*-> (jy Jb 

4-iic. ( Il& 1 g x^j!- GLlu_a 1 ^GJ i ^ k uAll I i 2i GK 11 iwj-i j 4G5J t o 1 Li 3 “ 11 

v G^ajJ 1 ^ -43d 

4-Jjjj-i^> II 1 g J «a£, O Li—lGLjj L 3t 1 LljJ^J-^ 4 

'4 J * A JK ) j I J-i-LolG Ll^J * 

* <G UJ1 1-A Jl A i fit a t !j_C V G ^ 3t 1 4 LLaJ ) c-^-j-u Li_i ^_^_L) G ^ ^J 

J Lj-w i i yy i ^ 4_3jjJ^ 4jGL_^Lj^ jL> j-2 JlSJ 1_j JlLoGj Gi Gj>—Gcu 

Gj £ _^3 GaG-i /i ^ £4__a_A G5JI IjGJi ujj-u^ 3 Jljv <g>J* Gj- 2 G^ 

, G i ,»Luu aJ 1 Ju 


— ^ AiA] G. Frege 4 —*_j^— s —c g^ ^j _Lg ^jj) cj-ILla ^wj_J 

tjr ^ ^ 3 G lA J Jy^>J I 1 4 JG-1 ^ jJ I 1 1 j_<4> ^ Vo 

GjvGil CjLjL^-j 2_>a iju JL3 W G^-V i 4 jvLj>JLj * / u it G^J ♦ Gj. i^c 
lj-> j cj Ij-<^>Ljj)-It iG! 4j irt j Ls fej UjGc ij^Gkc. ^-coGiJI 

SjG^JJ 4_4^LS-U g~* l£]LLa g^ 11 i j G Go j—5 L^ t Gju 


fiOiljSJl 6 jLui 19 


^y 3 i j !\ [S 3 * 1 11 A {JT^ 

3JT 3 ^i> j L i _; ^ J^ tj (j;jJ l (^jj_j_i_Aji!I) t_j^_^Lr-JI oIjL^jL 

* i£jj) i ^ 11 ij l^-U L> 

j}jj-TuL£^ 4j-j^-Sr ( 3 ^-! J— >V 1 CliLa\ g > ^ lil i^t < 

L£ lij < 3 ^ L*a 1 i j ni a * (jl t i Lj iljufc ^~w ^ \ CLi\ <r>K 

JlIc. jj to i M d^wljj i_J5j-ili!j i oL-j-CoLjJI 4_^j_^1_Lo ^ Jr 3 u^jJ 

— *% 

3^-iiiL_L-a ^ 1 " ^ < , 2 >J Lli^J , vLjj-i3 

j- ^ (J 1 —<ui I q-C oLg-K j ^ n^l 4_uu-aJI JLq^VI 

*( )A^t - \ A \ o'( G. Boole Jj_> 

lLs! i H t u l I J3_U_J Vy^3 J^. I j, ^3 J ^ i, jL^jVt (JjjflJ 

' -* ■* *• ■£ 

t L^-ilc. J 3 -ft-j ^ iJl Jlc. 1 3 *i 11 £jA 4-ba l^IL4 4x.j_i«_-4 l 4 j, I ^ c 4j^4j 

3j 1 1A 1 I 4 I mi J I 3 J \ Dj L£j3 I ij£ JLj>- I * d U *-1 J-Jjjj d J t j d la J d j n t-» f t I C_> I J L<>_*J I 

^tj Sj l *ojVI ^ai < La —;<r* "v t j^jj— tj ^ Jwi cUU ^ i la gj 

i j-a J_) ijLil, I ( J_L_Lj-ij ^ 3 -^ . Lg-uLdfl-J ^JL £-J ^-u3 ( j r lll CjLcij-u^jJlI 

^j\ cLj 1_3 : I ^ ^ iilj 3~ J ^ m k —>^^ .=»• I _X_?tJ-L-^L j ((j>-4))) ^ 3 idol t 

^j^uJ aT j—I cU^J ^ |jLS* I jJ L^ jjw_3j |jI L—4 jI j <-j^^>-11 

^ ^ jr ^ 

^j^JJl ^lj 1 ^<JLc 0 ^^ 

(yA J-ua— 3l ^ 4 —j— 3JI <L>jl — S _a j 1 ^ t I \Sj-± <j 3 ' 

'Tritt 1.11 a {_ =r -l-£- » 4 -fl^aj t 1 i l^jJI comprehension 3JI 

IljjlIc- *^L>Li!l M[ 4 .j 3JH 4-j^J1 ^j 

Jj—aJL) y 3^- \ 11 JSi> JIjl-xi 41^>j i ii^ 4 .l iS R ^j-C. j .j n ill 

.M 4i3j| 4-Lq^tALq H 4 mil 

jLil ^jJI 5 4 «J)> U> r 11 tia-iljJJ LLaj i UJ Ll-^ijI (J^J 

B 4_i_3 <-i!LLa (j VS tJUi-il 3j j 111 a. A 

a t~M-t] olji CjLjVI <Lu 3 < Ja-d 3 ClJL)VI F j^-j_ui t Mf ^j-uLif 

l i.xJ I 4j^3 iF*B t^i i-1 1 L—Jj 11 j3 I \ t C. 1 gjtj ^_4jJ 

*♦ %v 

^ a to f 1 1 JjwCi-Si 3j^ ( -^ , ) jL ii 4k ^^v jJo v g , F 3 B jjCilLdJl LllS ^^3 4 ^ 3 ^ c lx 11 

4 hi M 

jK)_f n I ^Lj £>3 ■ uj ^Lif jl CjLjI jl . j^>j 4 _jJ) jLij ^Ul ucji)i 

t^Lua-j!iUj JjjJ I 3 >B F+B (jjjt 1 g"i ij B 3 F I J U>o I ^ >4 i^iJ 4L3 


CjLuflLjJi 


jl t M<VI Slj5 (J-C- t_Jtixitj t^JUl | <?t jl ^jl Ji 

1 LLjl Lp j (Jj-j * U 1 —^—!£ < j-u j ftiJ (3 j f 13_ii»)> j-LL_I j 

Jevons 

4 L_ 4 _Ll Laj> * f"? "j »(i I 4 -j>.L_ 5^ 4 j i'"i1 L^j jJL^ ^ 53 —Lf 3 j_SLs <_l! 1_La j 

4-La l —lm Cj I L_S 3——=*hJ 1 ^ —$JI O i la-v ! 1 £ i *C I t(jj_La-Lil 

V iiijLLn iliJi ^ oLl^Ji aju* jj£J^! * universal sets 
l5L>^“^ 4 ^ a 11 ^ ^ (0) J 3 U j 1 ^ J 1 j J—A^-Jj f J- i C. ^_£ 1 ^-Lc. 

-Hi ' ■— 

fjlcL» — SLL> o A 4 J 5 Ui A 1 1 J f A l «Q <ull juut^. j; jjt universe (<UL*J 1 

LhS_cj - LijT 4 _J] jLlil «Denkbereich SL^llVLi j! discourse JLlLl 
t~ i nj 1 i.LA . Jj-C. C—i .t ~?~ "lj Liji ~ J I . j_]i_i_4_i ^ .1 11 1 i_L4i ^ j i ' 

LJ^- _iJ^ ^ I i La j a C 1 ^ J) {j a ^yj 4-La L>* ^ I 

(J-A (J> \ 4-1^ jLlI^I 1 * i S i AJ iXUj JUUJ 

t Ju^h-lj O-Sj ( _ jr 3 oL>kJJ) 3J-Jljj t 1 CiILLa ^4_i_£1 CjJu3c_jj 

• ^ ■ i i* il (j-u-J-I 3 ^ r. J_La Cj I jj I ltajr 5 J C-t^j J'ljj I 

4_LiaJLI 4JloJI 4_l1j i4JijQ_A (JLlLo 4 j^Lj oAJb 

4^ jr jI< ^ 1 £ J Jl a j jj I i 11 L.-t \ * 3J L>r I J->- 4-otlit-A -«-u 

^ H H 

I J^J » 4_La LUI 4 j i^-^Jl I 4jLlJ \ j 1 i 3 j) ^ 3 t, I J Lil I Lc_ i 

* 1 j-ajJL <(^<JLaJI)> 

oi * L-iJaji ol xa jcw t _ ;r 3 negation ^-a-i-Il cJu-aj 

(Jj t 111 ^ 1*1 , 4JLi-t-A CjLj-£ jjJJ ^-4 ~ n 4 La .t_a LiiZ. ^jLi La 4 j i^> 4 

** Mi 

jwO 0 ^ 3 ^} 1^-3 i o o[-^ ijj-^LtJI 4 _j_3 1 4-Lal mi!I 4,!) dtl cxjL^ IjJ JLHI 

^-3 4 r a i^ " a j> 3 i*i>l ^jL-u-jJ Jj-a B 4Jj_j_! 1 i4i jit DiIlA j—u^'LlC. 

-logical sum ^ 2 .Liil ^-uj>«JI ^ ^ 1 4_9L3>] (j- 13 AiuLl! t*) 

f-1 u~>ir _ 1 Jjtvj ^J j-^h A d^i o j■? ~>h | >t-a- > ei <-1 j»_>^1 3^ «ciisjlinCtivC set <3 111 .-^itJ 1 4 i aJI Ll^I ^ j; r<>">j 

(JjJsJ ^ ijn“ii ^ 3' L.’ ^ -Aj <Sj_l_lS" 4_1s ( j j 3 1 ■>- (j- 13 L7^ i1 tj*l LU \ 

(Jj-ajjJI ^.l j ^^ 4 jjiI l f. \ 1 3 ^- ^3 J 13 (J^ * ^ A .] Lf 1 La^jLt.^r f 1 3j1 

La 1 ^either,.or }-• - L*1 i’ L 4_i^, »ij ^jJI <i 3 —^oLLiJI ^jrcj l 
3 |J| ^ LjLj_>-| ^.q ‘“±3 4 (^^*) 11 jL 4_1 _l j> j ju (~^) Jm a Jh£-^ ^ *Lj ■ 1 11 3 " ^ 411 

<LiL£ ^,3 i^jji jj i> ■ |^3 j-o-liJ^ I 3c3 4 c 3-J r 

. A : Joj _L_ii2 > J1 4 i inii L 3d^*^1 ^ ^LJI 3^-Ub 

. [u^bs-^jLtQ || 1,1 ‘W- 4 jliLo i(^3_43^ (3 -LjJ, 1 ^J| n Ml j 

. [^ L ^ rw ^ltl] Liji A i a J1 AjjiJi Liul dJjJ (++) 




m li 


LkjLLja 4_*_slj rj^c. 4-3 Ju j. i *~ u^Ladi * U1 j. ^ 4j 511 ^j! Ju^iJ O^lj * 1 45_3J| 

j n dl n 4 j d* 5J I . B 4 \ jtl ^ ^3 Ij Jalj, 3 i n I 

iB ^J ^ <; "i il V ( 1 4 j$-j^>JJ B' 4-IjjJI OJ ^jLi_uJ 

B 4 ^ nJI J^-i tB T 4 j-iaJI " i i j i-Ial^ 3 »., ^jl ^c. IjlAj 

. 1 — B 

L^JjLIj ^ij_> dual jt_4 1 JLj_^ Li>j^J d^LcO 4_rr- iJ^jpJ 4 j 5 UU,I <Uj-ajJ\ 

4 n i ^ JL_c. I^_oj £— i+ t • a 0 i 1 J jj-jajJI JjLu >-! 3 jL-JUfcJ - 4 -jLlu 

(j^Jkll) (jJl W 4_LiU=uo c.M . J 1 j iSLlj JLcJ^jS JjLoj 

i*\j 7 i t'i/ jjJI 41 Mi j]L ^ ^ B*F = F *B t's ?jj LbjJ ^jjSL i^oLjVI J _j 

F # F — F 1 —ua_)i LujJ 3 Ml (_ = r^J jji ii i J > A I ^yZ ^ 1 —i_uj] ^ 

LtfloiTlj 1 1 JlA i 11 J I 4 3 1 4 jJ) JLc: 1 jJlI I J 3 J £-d>j - ((jH - 1 ^ (jr^ U?~ u ^ ^ Lh 0 ^ 

^3 iC.S. Pierce ^j-^e PjL^3j A, De Morgan ^ dUi a -u 

Jddd,1 JLl>.V 5 j-*JU L__iiiSU) 1 j j 4 Lu ijiillt ^j-c. <_jL£ ^5 

. ^_Jj-uj L>J ^1 p LcJ^i 0 v. b^< 11 ^ja 

^ J)Ll_4 TcJjLj-J <C Li-t-caJ 0 1 »ij ^aJI F i 1 1 raj^^jl ^-l"j nil aJJ3 _Ljlj ^3 Lj 

JxiJL L^jj^uj) logical implication ^SUiU ^ jjJJ\ _ji > ^r i ! 4 j 1 ■* d 

CluLS^ l-il b 1 4_j-ua_3 a 4_i_id_3 gy^cjd^JCj * <■ v . ^gr'- r L-3 ^ Jo£ 

/j5Lju ib 4 ^UtJJ B 4 j. < 1 11 3. ,f fl j o a 4 djJaLiil A 4^i 31 1 

^ A*B — A « 3 J j>L aLL 1)) 3j ijy ^ tn ±^z> I aJJji 4jLl^ 

Wp 

4-j^_L^j^ t jIa3-U i-Ld 1 pj I juu i> Lj J J1 o r 1 1 Tt X <a 

— 4 \ n II J_>. {J ^ 4 i is~> Lrt_U L^aLeu vjJLl ^3 n V . d)UunJ I 

^Ldil ^jl * 4 -Lj^3 Jj- 9 V *>< j» I ^ l V 3 r ii U iJjd_Jl l-3j> i ix lj 

Lj 1 i>»3l 1 ^j_4 gLCj-gjc-o ^1 i<X it La 4 _j_^ dU3 ^-3-^I ( ^ r Ll 

4 H 

, JldLI ^aJLl 0 ^ 5 ^ Sjijj < 11 

!>’ 

J [J)-j-3- I (J-A " A [jlj-- 4 du^jjl rj^l I l-ill J Luj^ 

^4/LxjjI j-A (jl A 9|j L t a 4ja [ t it l j CjLl i^L^JI 

Principia MathematicalS^Lt_uL 4 i i .<\^j ^LaS' ^ ^ j jSJI 

<_iJ L^Ial j Jj- *4_u^jJl ^g] j^OjJI \ J V t J i ^ ^9 Cjdi {*) 

4xLu- 3 ^1 ,j^Su (j I ^i_j Nd 4.J nl^OI ^j_uj (jr^ dLl_d>^ JuB L-LojLa ’ ■J lrt~— i-j 

* [^jL-^-j^lLIJ ^jrViMJ! jd-J! Jj-^a 4JjLiLi» 4 jJ_xsj 


uLubljjJI 

^, i—V 2 jMj jji Bourbaki a oIj.i n■ j-t_ij - i ^ *j\$3 

' o gjf * Lj^jIj Ijj-i jj-La-LuU JjLJtJj »oL (^LcoL^ CjLS <iH <UjJ^i 

^jj JteJl ! uJ LujJ i jL_*J 4_3t-ua1 jJf 4 jLvVI J filj-J-J jQ-J ?d 5eL_j_=t_U^jI 4—j|JL jJI 



^ jr jOxL>Jl ULo^-jQ O? i l 1 j2j t-^LSl j-iX j-t a-U t ^JX. (jJjJt (Jxi-SJt Jjj 

iOj^D Lu 1 CjL ji^>L>^JI <«-l_l!o j^X v LL rur J ^3 Jzujjjj ijx>J (^-3 jJw 

jj^sjJLj I ^i*J1 lu_A i l^-i ri i . 1 a a 4-L^j-Lii_T<Xlj dJLuo^Jl ts\\ 

* jJjajJLi t J-j_) iCjlEiUlj 

excluded gjJ^-U cidLUl ji uU-^JI 1 juu« cr 1 ^ 3 J£ 

L^J y~^j^ Cj |d-> Lq J ^5 <jJLLa 4j|jlJ| ,^3 ^ ^ ^JL>l middle 

* « 

ddaJLi jl tjjl j* IJL jc"i im\ 1 iHZ4^ d>LS . *0^ j^,Lr^Hj 

[a J) I A l.j A ^jlC l-d — d_laAJj Jhj 

! u-j 1 “iS'Jl 1 o-a ^.L- j Jm-aj 3^^ (*) 

iUSJI (>t jol ^-~4j .«Mathematica 

Joins ( 1 AM ,aIjC j* JJ X =fc~ ~j 4 L) a CjI j «<_uJ ulJj (Jj -3 PfiflCipJcS Ot M D [hCin&UC kCL s LxaoLjjJ ! 


Principia>. oJd!>UI ajUJL naL ^L^Jl 

J j_ i^ in ;4 j h dJ Li i?dAt ^j-i-uji fjJi— l-oI 

^ ^ ' T _L) ui-Jc- T iJt-j 

J I^L^J 1 Jj ^Jj J**X u Ji III 1 ii 11 ^i^LlvVI I_j- 4 _lfcj 3 jl J-'V d_kjj^-*Jl < _ ? Jt ,<i_>-jJj L_1 L^J I 

lJ|_i_oji Oj l£ ^J -3 ‘C J|La _4 ( 4 __l 3 i < it ) I j la Jl |JJJI d^i^j i ^-LaJ-Ll 

j 'i ^ Tj ^ \ 'i k Lj s 4jI jjtj j j-uo ij;jJI_5 wdJJJLi 4-Jl j,Lii ^ jJi «ISlpLd-uLa L» j*yj^-j» ^3 

J-^^5 ' fcjJjL^u i il UJ^f u *J.‘^ a _g 

^ n L^_g Ol—1 oLSjJUfl ^ ijvCjj - Y g~ j jj 1J~l_J « KjjLaJjLa Lj lSj^jb ejLl^ 

^ La j—j_u Lj 1 t I j U m -L~£- cJoi ii Aif l ~ i U 4 JJ L K tlaj ~°i L^ Laj 

L^JCua L_^_a 1 C.L.Oi jjvLa-U.1 La^j. 4 ^ULtlJt J^Liiil (jlAj 4 1-> 1 1i uiaLx^L^Jl 

*s?l jjojj V Laj^-ojU 4-f^L>jJ! jvj-uaij iji ^j s— uh -a ^l <i;jL3 4 JLlL>lj LLu^ d-L* 

"^] t“uiuI Lvj-j-uU 4 ~ r^_i \ 1 4 uJ^L_dl CjLqJLaoj . 4 _<-i-*-«i lZjLcXL^ (* 3 -^ )\ -^SLlLlI ji £Lk 

4_3LX>i Vi pjj-lj ^3 £^>^1 (^-ILjJl 4jlj ^^k_oil d-^L^ ujV _i L^_j| ^ jV J A l^VJ 

ol_L>Loj \ Vi d^- 4 - 1 4 l ; l_“ i L^ji .i_j^. iCi JJ iL _j^j i _jlJu ijfjt ^_ia£L!! d _ t g} oi d^ t"ij nj 3U jJ *4JLJ1 

* 43JlcI^-oJ La-U^ 43jjJ_* <V-UtLLi= (JKJ SjjJjfc 

^jSLcjj I Jots % LoLu oL_tIaljjJ^ (j I i J w-jLiSJl i J-A ij I jVl LLjJJ 4 I mJJL> j- 41 

^cJLc. 41 uiL i jjj M !ij f JL31 4 d I ula uiujd^ i J-A d^ d - ' x ‘ ^ ^ I^d! 

* t j La-i^jl i] La Jju Lcj i Y * *■ * jjnnj J < 4 l3jjU1 

1 —lLtjVi jrU d^^Lli ^-jju j ^JX. j_ 3 ji^ 4 I,,A' i j_A lU m.jJI jti iii ut ^1 l-SJos ljj-i (* # ) 

SjUjJJ dJj£ji*^1 Vj ij «jjL_gIi d^ 1 ' ^- 4 ^ i jl* »v~i^ci V jj^ t^ir jL^IL>u joiduJlj 

' j jl i ji-iJLfcJi jjj iU* jij Vj 11 V d"- 11 - 1 - 3 d I d ui-L6:: ’ (* V jl I) 





L( t j_J J JX. 1 i tij 1 Lj-A Jl>-| jjlj q fl i nl1 o' o -4 Q A*ir H11 Jjfc 
J, 1>>L>J1 lIjjLSLjJ Jj-CD ”* ^ ^ ^ L-4-j J f ff 1 qM~‘ 4 1 SliLd (J^ULaj J;!^_jQJ 
*. I JU-JU li A Ju 1/ * 'o^Ls lLI jtnc. | L_9^_i_tjj (1 i 0 ) JUw (jJ (3 q fi jnl1 ^iUc. T 

i ^rujl l jJJL^IJ jjlj tO-4jJ1 4 ,J.aLo LXJjhUU I U fl 3 Qj-4"i 44 Lljj ^jV| JJL LtXJ 

j-JjpJ ^jijjiSj 

(jlj * (pij) j t L-Jj^j-aL^- 1 -JLLL 4 3 Lljt J^j-f n i jJI Jj i .•» ^^J-C. (Jr^J "i fl/t 

JU\ JlJwIjJI jJjjO 4_i_ljV| j^jGjJl ^yJJ^2 C-^Cj" i n" 0j£\ J <U 1 JuJu>iJ LlJ^jjjL^ 

* L^J-4 jIjj! 3 1 ^ ^ bits tzjLi-u ^uujLj 4_ijLi!jJ1 

cA>^ o^ 1 j 0 ojj-ajJI 0-4 (JSLj 3 JV 1 R3JP 

•W- Nh- 

l-J^-ljjL>J 1 l J ^ *.» li MJ * rihjg-4 Q\“t <ij 3 J ^ ^ 11 Ca_pe_J i . n juI 3 J 

•V- J 1 

4Jt tjJJju l_ij-luL>J 1 o 3 ^ 4 J -o^-*- 0, 0 -^>^ 1 »4 ^ JucILmj 4_£1 j_lLq oIwJl^j j 

* I Jl>* Sj^ 03^ LfcJjJ _ SjjJ^jc^a Sj^ti Sjl-lu L 4 J 

< Vi n 3 1 j 4 l ^j -4 ) 33-4 j ^Lb q^ 4 j 1 i O 0-0X3 "iM 0J3R3JLJ tJLjJlj 

03^jj i3 jo-S_!Lc Sjq. i„n > 1 ~r ill ^-ix -1 nJl ^ 4 uL-1-^ ( 3 ^X 2 {j-C~ 

: + lJLl IjJ | j j. ci . x^*k-l | ^ I o-^ 4 >jq ^ 11 41 it r V t o~4 41 1 a L it 4 > jVi^ 1 

^yU3 (1000,111, 1,0, 110, 101, 100, 11, 10) 

Ljj J-J-U Ljw (__ r 3 1 ^ I (jJiv 1 I 0^1 \ 03^d ^0 JlS^ 3 i 0 1 '("( A 

jX j > t J o1 3 J)_I Jl_A 4 In l / 1 ^ >aj *^33^ L_j_jiLu_ja Titlj 

CjI _il o r Ij Jj > Infl ) (J j "nu ^ jljLxit ijLj-S^ :jL£-aVl 4 I j *C X] 

% IA j 4 4_u Lll_vj 4 inU U 

^vjAc. 1^)4 ^-J_lj o*i/ 4 j 4l S' lj 0 <jf\ x; 4 q-J l <^3 n O-ljLS' til ^Ti 

* 4 1 jlpJt L^ “ftnI iii t qm.- 4b* > ^ -^ 3 ujI **»tt O^uSLu 4 LLL3-X o(-^ tCj! j 

i 1 " ^4 111 4 ^ 1 c. tJULu^^ 4 _Jll 3 Li _4 4 lxjjL il t o -4 03^ j 1 n t- 1 * i ^ r 31 t JL41 

1 ^ fr ^ ..4 - ljU o' I 4 *s t ^ A j^aj * 1 j 1 4 13 1 4 S 1 ^ n mj 1 _ 4 _AJL ^1 


^j? jj j 

4-ix. j . m * * 3 $ ‘- ^(jr“ cJ^ i(<—J 3 —t-uL-»-U 4 i i a i TLj j J 3 VI qq bi f U » pi ifi^Vl 

tLdLc-s j & n" 11 I 4-j_^ jjLLo cLiUt Jjlx ^(OuJjVt oJo—^jJI SJ^Ju 

Sjjjj-x o_i£. Jlilp j 1 «Ju o»4 LULxS- 4 ^jvqI n > Lo 03 J Jjju 5JuJ i-mi'I t^"< 4o^ 


■ rl »1 -*1 


^LlSI ^LiUI jjJI ^Ukj j^.1 binary digit ^L^ll ^jJI {*) 

■ [jjLd^-j^til J I ,*13^1] I ,j r A 4j35t_Ja 4^oJ^ dibit (".; _Ilj 





'L,jp*)\ C*UjhLj}\ 


14 ^j i Lq ^ SLulLI 4 .j 131 o Ju$ JjLc 4 -L>-Lj <j-a .jj*aj-U 

LLlSbjj ^ru)> <^§1 ^ t'ui^ LL^I l_3^-l-u LLjUs * \Jtlj2c ^i\_ a j-m-LiL 

, 4j _iLi clLL i£$j[2i\j i 3 Ij^i I ^_i jl i k jj>. ^2\ 

,jJ La I * l_j j_j_uLrtU 4 i i „L^ I £j[ LLflJl 4 j^Joj <<l i 1»1 iJ j)$ -i_l-u JjS? I LdS Jofc 

L^TlLI r nj <j-a ^clCj-J| <_ ;r lc, ■“ 1—1 $ t ^3-11 jUi ll J ■. y ualj ^ i ~ i 

ijLill 4 _l_ljjJl>- jlja ^ SjLjj L^jI jl *^_jj_^L>J I JjLu^a *ljj — 4aj-AliaJl 

La i V i j ht JILj cjljli cLujlJt 4-La <jj»1 gb£ii3 t jt 

a i j ii * I L l j^LL'i?l l jj r Li Lj r^i ^ *♦** V I ^ t — 3_^£La j I s Lu-aj 1 jj ( ^ * — li-d I 4 u-uJj L 

^J-C, (Jl_jj j 1 , <t 4ji_3 n 4 <Lj-o L->- <^L) ukji ^ v <^ji 2 SH\ 


j j ii a 


l 5 ^ (JJ-i 4 j^> i) I t $ 4.tt i tjafc _*_a ijatill JLC,lj_a 3JVI >oiuj ^a-c c, j 

i trr ' \ j 1 i i t LbL3J}LI 3jL.il 

.Ajj&'tU formal language* Jbjj-aaJI iiUI Lbj^Lw ftl *3 

j L jl l*J L 1 ^ q . i jaL j fc -q l j^ _i I I <i — 1 1 j o - * 3 ^ a ">■■ j l-1 ^ ; ^ * n 

cjLq^LjlJI Lu^-jIj ioLLaJI a cj LLaJ I f 1 <t... I 5 *j—u^LlaJi 

LLjJ Lq ^ 11 —iJa-i I eiil jl>-j ciJLLi , LLua-3JI 

I ^ LaJ I ft 3ti ^gj) _i >|J ♦ ^JJ) / S\ 1 I ^4 jJLI ^_J_LiDjJ <4 l— 41 

t 5 J i <i j * Jl_>-Ijij j. lj j^o a .4jJ I *? /^> ^y>a 1 t J^ijj I /j _*3 4JLjIj 4_^1 

n iJaJlj <_bJ 1 ii .^JL, C, b, 3 ; 3j_J 1 L> M 1 j I I > La L 4 -J I aj-J 

clLU | d < 4 ‘ t <1 \ I j-oj CLi L_3J I f. La-mL^ 4 i^» L>J I 3 j 

jLufc-*<a U£) E UJJ i_^ I 4-/311 /?J-A o j^-o Li*-! I )> SjL>-j 

^ji-4-i ^ ^ L 3 TI = J 3 j. J I<1| l_9j^_>J| i V~.. ii ^ 

ilajJ 1 ^ qV ^ ~~r i ,i i i_^_L_ajjJ 1 a xL> 1 j I 4_LaLii 4_j_S L^jLljjiI 

L>^“ l 5 t 1 4 A ^ r 4—3 jj_Li_j CLs *i i n 11 <_jj_ljjL>JI 

* L^-Ijl jij ol 3L/^JLI J^LUJ 9^ajiLll 


jiJ icL_u^j. u~i\ Ji-iT-i AJl ljufe nU;U ^-Lq ^ . 4 _iLj_S" 4j JUJI d * j i U . j (*) 

j 1 JL>* [^3 0_iJ ji 4 j^, lI^jI j. i" t~i V ji^jajU? Tt-i^VLa i < J l M_lj l ^i If- Lo-j-ja (_>^4 

J^L 4_ajj,»«J,l 1 3_j> i t *C tl l^j^jsJLj o^ldJl , ll* *j l!~> 1 .. v J til 4 jj»j \ > 0*^1 4_ibSJ1 uliLill 

l i_ r Jj ui ijia 1 4aJLi^ r pj hi.--> ll obj^jsjjhJO 4' tiT1 j-ssVlc. i Cap!till (JH-ulill 

,.. ^Ljjj i _a1 ... J. a i_A j,a-ajJU c 1 u&£: VI ^Jl c iuj , I oliflJl 

J_aj 1 ic. 1 ^ 3 -aj-i ^ji ji-^-i-3 ! 4 1 4_j_sLaal <U i <^ j^aI Jjj j-Aj lJlIJJU <Ul_3 La n i ! 1> 

- [jjL^^pJL IJ $ n a ^ V 1 m m i 






4 fit n 'fcJI ^^b oJlAj <E <j_a 4 _jj£.j_3JI Cl \ * 31) fcE ^b cUlIIH!! 3jE**J1 ^J-i 4 Ti 
» uj \ j, 1 A j ^ ^ L*J1 4 j.}EI 4_i.c, jbJl Cjlg al\ Vjl 4_<4J * I JL>~ 4 bj 4 _L>-j_c 
c4 L4^ *q Cj LxAl| p [ g lm f)i Sj^lb <t j loL ljJ I» 3j^!b CjL^Ia^cj ^_ujj 

c4 < m Aj ^ j ^ 3 U [Jjlaj Juu 4JL)E<i 11 ('. ^EJ1)> £jlb t Cjj-E- 2 3j^| jJI 3 Jl>.j <jl 

* EjJ 1 1 a j <1 < nj 1 - 4 .^ singletons «5 j> j. 3 i a c^jt j-l^i ^jVI ^34 


Jj^ 3 I 11 L^ i^i /T- 4 -Lb ^Jj <JEU (Jj-jj-u ^Lifcl} i *“ r ^ j 

^jjSLu 4_l^jJJI cjULait (JSl! {a*b} A ^ E >4 i t -. 3b JljjJE^ * a 

m — 

ij-U£> 1 ft It 4 _U^Lj 4 J Cj- 3 ! 1 olLLiil! J<U i ^' ,r Cy* b^-Lc 3 j_^wljJI 

_ _ Jf 

* L^jlb E 4.13JI L^j-S Ej tE 'j-* 4-u^.j-ojt oliAJ! jqjk ^,.*>.»i~i < IjlSEj 
4^.3 11 j| cLb^LaJl 4 \ At tLliLj-dJI - E , ,1 j^E E*j-u) ^ * ^jt J-L^Vf 

, Jy-uip ^b 0) 0 j^ajJLi SjLc L^jJJ 4jJL>JI 

^^b^ <E3a 3 j-^j EiA^-A 1 * q ^lijE^EJI 3jElb 3 j_>.j ^^b El 

djlib jl jj^LxC. 4 _ijaj 5 Cjlb^E JEj i^r&$ (^Luaj E 

4-L4.4-LLLj 3 i ^jJI jj-^L U j V ^ E jcj i4Lj^/ 1 oEiSUL CjLb^EJI A { jX. ^ J J ■! H 

•%i *Jr 

£ji L/ 1 -^ cl € A l Tc^ ^ (JEU ^jj-Uuj t^jj-b 4_Ls^j_bs_L>i ^>-J-C. 

ft A «^ JJ ?> jl L-Jj^EJl E“ J Cij , A ^J} ( jr Llb n til j( J-U3.UJl 

4lAj | ^,lq LlC /j ^ Ej -I I A cl ^ I^a-Ull jLi (bt E 4 ~r* , ^ j, 1 LLv E 4 i uzuli 1 A 
^-JjELLi n _i t jELp- 4 Ejj t—bj / .<_5 xJ-LIjS j^aVl (jE IhEA 5i ^ »1 j 

a <2 A l_ i-"<-i fu 4 jE VI j j«Li i^ 311» Sj^>-j a e a 
Ibj i B A i_ m*\* j C A 4EJ! dl^jiLxLa B 41AJI ^j| 

(jl c_jj_v^L>Jl ^ 3j_^a , A 1 i-^ijl i _- y -<LLLj B j. t/a.Ic JjS jjE 

E E^j) B^A jIB^A cjjj_LIu I ElJb (j-* ^j-EsEL 

*« LEe_ 3J I» SjElb 3 ^b ^3JL>J I (j^Si 
c^loL j-E_i JL 4 3li “i II OLualjJLbV) jjy-A E ;JfEu -lb EjLaJI o!c> 

uL_d j_lLt j-jLabtJ i_3j. ^ EJI jt j-A c_E_>J 1 S La j j 3 n ujj i i>E>J I ^ j -j 

i Ea E AaE ElSU | ^jLuj 4JLj js 1 ^ * i ^$jj <^\\ E'I 4_i_<-uEjuV| 

£jLb i EU b jEUl c_bj^-^uj j-c V • E 3 ^ 4 f? j 3 ..>lJ 1 x ubj. “ * j EjJ 

jr_tjb jLl! «l_uE sEi i^Ll±JI 4 lE-*J Lx-ujE-uI (j-'E Ej-^E^ 

. (JA-E J^EJI i—iEiJIj tjloJ^ 11 4 i^> 1 Lb^-t 1 4_}j^ajJ 1 4 4> i nil 


opj 1 ) 1 / 111 CiLuiLijJI 


(jrUJ <jl J^jLj LuLi tiili i4jLc^oj 4_u_-i5j 4^JjVl i^jLo^lt-ll Lild jJ l_o L*jj 

<jjJ ^j-4 fiia-5-S jj-sj 4 ^jVI -w 4 -^Jl-oJII ^-Ufr Lfll I j j j t "r 11 jclb l Jr i fT 

jjS^i L JZJL K J Lilli 1 Jl-A> I i X gjj .^i<i ib <j-ujL^ J-iioJ ^fl 3d cA 111 a 

■Hi mm V* 

^LlLstJ Vj ij^_4jJ ^ nlVfd ^-la-Ij ^ Ljje jT 4 _j_l4>Ljj ijjJaiJ 

—uj I f<^—l_L±J I >; JjT ^j-SLcj . ^j> i ^ u a jl>jl_3*ij ^J] LaL-i a 

{y x^a. J—SJ t 3j£5 l_3_^J^ 4 l_it< 4 _j4-j-S <jl iCL)LjuflL>Jl 

ujljj'i'r ^ 4-tilj^ill 4_liiJlj t^Lij 3 jj> mi jLoj (j^ij <jl mil 

»l^ mj oLs^LiJl ijr Jb j^4jJI ^Jlx. ^b j^li-U Cjl j Sdo^JI ^jL 3_>J 1 <j| , 4L_u 


<_)l 


LUuJf 

#p 

4 »1 ^IJ dll 4±JI lr i JlJj_j*j ,j^~i 1 II .a ^Jj ^j^fl L-9 j_lx» 


4 Lft" ?c^a f-Li-dl £-A^ 4 ., 2 .i 2 % tf.Ldul £-4 2 Ijl 1 >11 ^Jj 9 L;r Lc. ^paLijJ <jl L_£jjJl9 

JaiJt lij 1—4 4_!L>- ^_3 LaLqj (^gjl 1 1 1 n (In >■ t j_a *^_>. *-l<u JLjJLj& + ila-tLa 

4 3 ± 2 -w, Ly £jj 1_4-S J^aj ^ jJl laiJl Jj-4j 

M ■** 

i^jLSLaj .-Jr..-4 jjt jjLJJ V uLa_>Jt l^| Lo aJL^j *Lj_ij1 J 

4 La J JlC rjd OjJl>JI die. 1 1 iiajl * l^jv ^j _4 4 . 11^4 j( AB jjj ; (Jj- 2 j 

^lc £>jui^ . 1"/ i lji 4dc. (__Bjk_u V n ^^-4-4 j (^1 jl 8 JJmJl iJ3^rJ 

Lg_> J^aLtlj iij i aj ^lJ1 4 ILi£ Ij In 4j oVl 4 i~r * *j! 4_jJs Jjj 4Jsjl!1 4^j 

- [JTJJ II J^SolLII LujUu 345 4<_JJ_i_uL>J| 

ji-j i (^ 4 _iLv 4^cJj^ 3 jj) IjJLjJLv Ljj ' ^Ll La rL-J-dl <\£- lLj J_>J I (jji V JL> 
L^L ^JjVl t. 2.r^n ^ i 11 Lj_jLjS t<la a 4 iC ia <a jf 4 -LcTlJ^-4 L^j I [Sj—^ ^ ^L_i_dt 

/*^abstract c^js*-a I 4 JL) t^l^JL Sljdi 4 j_tSlj concrete 4 j Or 

jJl Si hi i j- <1 3 1 ijr^j Oc_i IJjLjS cL uOS' 1 i ( jy l_LA Ca 3 A^j)^^ 

J. l^> l }c .)) * £j\ ^4 i II 4 ^ i il 3 Jj L-9j) j il 4 2)1 < iltl Ll*J I )) (jLfi j<U 

. ((djLldJl 4 1 i n r 1 L) (JliL Ijufc i(( 3 ([ 4j(jr 

10,1 i 0 I (jjji E Lk, <jl ^dj-j_31 < 3j^SLa] 1 7r j f Oydl 

^ _ UZ> [ 4• 11 » 3 J. 3wdvj 1 _ 4 LjJ) _=tJ L-^J— i-iij 1 j 0 4_ijl—*Jl 4 § ULj 

J, It 11 )> 3 -A _9 — ((‘d j )) jl i ja Lc. La j if. j\£- CZlj Jl>J I j * <.i 4 j < j 1 11 


^jJ! j^^jhJLI ui_>JI^ iJuljJI ^ i »i1 iUiljiJil ^jSLaj (jJLul) I j^xJI a riULUl i j L _ ^ * , ,n (♦) 

. [^La^yii!] | ^ r L*-C ju>Jlj 





Ajjjsr jj a jJ—dj j 11 V i —j. i >iM Ljr 3 (JL3j jj* U_£ t<(X 

a — 2 <j1 ^ fl'ln f 11 (jLfc^_j_!1 jjl I I II ^-3 LjJL^J 13) i 5ju>-J 

4.,j L?k- JLjJJ-C- mil l- 3j- i u 3 f 1 '/ t'syjj —3 JL- ^ f a — 2 ^jL? 131 

4 (2 \ * j t _^ r l jC - 4 l<i ~j nil.! «4 j rj f 11 j —usUaJI)) 3^-^l J2( 

_Jf 

,a r<U_uV1 Sj^l jJI 

* n 

(J\J CjL-3^Lc ^yH j \ i * "j-U C jl OE Jj—4 * oLa^L-»JI ^ IJL rr 1 i «I Luaj) 
jIjlcI s jyA aii] Jh 4 ^ P L£ 13] Jlill llLjJIj *<ji>L23 j\ 

6 E P 4 j f^i 311 j> ts> g mi i j 3 >"jj <jt LLij_l-uU>J ^ j 3 * 4 i 

cd CjI <1 jl*" *LL^cj L *\l ->- <—jl f ii ■>» la 2 -tiij 4 jI 

V a CE P 4-i lia all <jf VI cY tjEc- 4-g i n5l1 <JjLS T. JJjJI q-\ £y* 

. 4 J iiLi l4>] CjLq^.U <i.; 3JVI J9^ —1 t_4 i j ^ i'i I J-it ^ 1^_ 1 4^1 3 -r "11 

L*a 4 -xxb-iJI jAj^La : Lufc Q^J) ff ^ 4 0*^1 j* Jl 3 j 

/metalanguage SjjjlJI iiUt jt 4iiJI 4 jj 

JLC-1 ^U> 4jL^.^q £—iLoj I 4 3j j _ JF 3 4-J H 4-x-uajaJ| 

4 j 311 —C j, J i t"r11 £yi \ i J1211 i j f * Ljt^- ' 4 (j t a [4_j^t_> | 4 J i j*CjsZ> 

JjVI ljufcj tA dJLiJl ^ 4 r< m a j-^itll (jl a e A 

JU_>2 ^ I i4-u^ Li_*J 1 c 11 > t 4 _>qjlS ^^^21 ^ -4^ tj t (a) 

4 j j iu !L>j , ^4—j c. j\ 4-^i 3 03^2 (jt A3-4j2lj <A 4-Loil 

1^1 i4_j_3Jl j Laljt ]| ^i_i_ul J j LtfjLa E 4 wO^L*JI 

CjLjq^— a-M^ JJ— *3^jJ I JjJ ±J I — 41 1 (jt JJ-^J- ^ ^ 1 ~1 ’fl 

13 LjuLij 4^-l^ uLua 4 3 jjJtaj L^lajj l..l ^j ol < l^L^JI ! _ jf 3 1 

—r 4 % 

.i-vj oLLitl a j < »> VI 4j^1sl 1I ( _ ;r 3 v ‘j * 4 cjI 3 4-jj^ u<-> 4_j jQ ^ i* 4 

t ^v-0_5—3 *_laL-3j ^ lr Jjlj ^iJ! « ol _ 4^Ljl 1| ti 1 1~ ^j— o 1 * \ 

L ut 3 Jj__* U^Jj ^j) ' <u^-^L>lj 1 Ju3» 5 uo>IjlJ1 a 

^ jJ 1 J-^tU t gw<i (J jj^Ua^J I » 4_J Ll£ ^yliJ 1 Jl^I l _9-SJ ( {j i*(+jO 

* LjJJ-j-uL>- 4,^lx“t ) 

*(aEB) fi (a€ A « B) ^ 4 j Tt—1 1 (J fi 'vj I i>JuA 

A4 ^ n tl ^ij ^yui; a j j^aJ-jJ \ 13) 4j| ^ l.r~ tL j ^.1 1 1 ((^^^ ) 

*(j|02i—oil £_L}L_3 j ^J) / \ ^j3j 4 jLs ^B 4-2 311 ^Jj xLj 


ijjyflll LjjJI 


± \ I g J_^t JlL-^a 4 )ri ^>UI Cj^~ J— u^—lmJ {j l ^ i~h t11 £) J=re - J Ll;< 

-L J . LLa L^J * V 4-3_i_3_j>JI g Jut tCji J All e/U 

^,~il tt ljj}_i_LrL>t] 1 ^ 1 -laljJ L l_JjJ_*J 4—Q J If n V1 j^yjt Lt^. i i« ) g Jlj jLC, 

I 36 A <X : Jl—j-ll ^J— J l j n ^jri^ * 1 ^ 1 J L^jH-i-li L$J A) 'if L£ (jt 

*>B i* i !>• fjj "i 1t C 4 \ n 11 gj & lZj^ L >■■ £j— j| ^3 - * <a ((A^ A) *^3G B^ fi 

4Sa i _ 3 J| 4 11 n71 Lj 4-^jLl^ SjLus. ^jjSLj (jl <U^I' i?Jut *c5j^L *2 

^3 1 1 ^ 3 \ Lit J i Ju>oj j) f 11 JLc, L) I 11 ti i j. ± j. i * C o J jL_2t_o La 

g. V $ Jj t^uLiJ <—lJ^=e_JU 4 a 1 4J1_^JI gJUfc <^3 i _ T jLo 4_tJ Ll9j^-£1 J-£ 

Ju3 L ill jj In t A * 4-jjj} i^> 1 ^ Ac \ Li 1 t<~\ 4 ^SL<U 4—i-U \ 

, JUJl^ (JLLg (tsJLl 1 >T 1 j4jUl 

'L H i. ■> »> JLC, 1 ^ 3 j j ^ > L 4 L jJ^q j 3 W ^>- n L 1 4_J Ljl^ ] 

^g-O-i-qJ <j J_j Lj> t t it 1 I 1 CjSi~*> I 3 IJ Lyo U. Lt..ll 1 ^ llj Lfl-O L jS-OU 5J 1 ni ^ 
j! 3^iK) SjLa 4- A1 1 t ,^C_i t*) «cadavers exquis SJ^LiJI 
_j J ^-4 4_g_j LuJ 1 CJ1 o K11 J L o iuI I i"i lJu_^ rij i LIjlj^j 3j LlX. 


i 4 1 o '-^iJ l 4^j 1 JL) ^kL_t Lrt__i_o t t 4 t_ lj .I 01 ^jt* 3 ^_ 1 j<U £ Lit 1 

^Lj 1 Ju LguSJj t Lj-iJ 4 o 11; it 1 4 uj^_u£g 4 -Lquv 4 u L^Jj l ^^3 g.Tuu^ * 1itj 

j_j_jJ 4 _^ La uA I 4 j JL L _yg_> ^! j) L 11 » : ^LJLo (j^SLu L^ i 

i J_jjl_jJ 4i_iL^ j I L> aJU 1^3 L^uT ''J 1 id^jjjjju jLLljoI 

gJu^J ft Lout J (jl « L1 3 "jj <j|juaL*Jm ^jLLLhJI )) ; 4-Lu v f. M^p jjlSLclj 

I'lL j j t I JJL_£. ~i L I fC_J ^“r _-w t 5—11 ill L \-J r -J—uZs J 1_0 ~i "W t 4 3 _1j LJ \ 

j] ^ ft LljjJ cj-^uJ f 4—ij LjjJ ^ i 7r is*> 


* <3 wl-L-caJJ j Ljl-o 

Jli u. • < ~ l! 4 ill «L_J^jS/l (JJjLlII LllLLa^ LLj-u;Lv ^jLS i j—oS/l 4 j(jU 
^<J 4 ft 111 £JlA jjl V] * LjJc-U 4_3 _J^Jl11 CjLs^LlJI t4 mf, £—il 

3^)^! J Cat Ju^*j L 11L~i 1 1 J ft ^ 3jj_gc_0 L 1 4 j J_L l"i 11 4 _l 3 ^ySkJ 

^jJ| 4 t i uj-U 4_iJJI gJLt ♦ 4 j I ill i fiVt 4 ft IT i ^J.o 1*1 r,i jl 3 JjJljx 4 1 1 ^ 4_j-^Ll^{ 

3_jJlj—J1 4JlL 1I inj j i 4 3 >l i ii 11 41 111 4_Ir. j. 11" q I ^_y5Loj p^_4L ^J-o ."m 

- ^4-3j 1 i rill 4ii!l ^jj 4 i j yj} 11 i j 

g)_a ,x£ 5 ,delightful corpses aiiiLiJ! Lr i ^ ^ i,^1 cadavers exquis ^iiil! \jjt (*) 

£ , 

. 4j-iJJ *5jwUjUl L*a Lj^cLoj Ijkojju ,JJJU1^>U \ 0 ' 4 i «11 ^bjUi JJ*1 




lij JLJJ Slcj^a ((cLuLiil 4 -jjJ u 1 ' iolsjVl ^>1 

oLj-LbLjJI cL^lc. 4 -jjlI Lai ,J-$^>JI l ^ju clu^Sj <jl 
S^jlJI uiLL) ^jx. r> V o *i1 ^aJ lit (JXa-LI ^I a AjLj j "i *Cf < ~^ 3 - ! l, 3 £ ^ 

Cj LiaAaL^Jl ^ J-uaJI La ^>^-1 ; truth ^J-loJI : cLu-xil I 

q I ; Li i\~ ~k-A LJ L>- L-A , 3€ A 4-uJaxJ t J H t Jj-j-ljj JU>* L-jJ 

jj^SL jf *iC_*_9 c_Jj—Lijt—piJf Aj—£li ^3 I •V j-^a A 4.. * A J Ij3 3 j *}\ ^1 

»rt- ^ 

^j-a <ln o3 £ 1 a i ill V jl) V ^La_A^L£ JIJ Liaj I La^fcJ^l 

lit La (j-* Of ^JL>JI ujj-ijiLtil , Cfy*-* 0 3 01 * a - 4 

4j 1 S11 CLjjL£ lij La jj-Aj ^j-aj iA 4_LAJl £ju J-tAJL 

i 1 ^ 4-^i 1 ^1 All J}Jlj-^ ^Jx JV.Xjl f nVI 4-j.’L jJI 4JUJI ^3 * 4_>iL^ fi 43 jLl<£> 

<_L * * 1» iloJi^ L 45 JU -0 Q^3 A a j <j 1 jl < La ^ L m I (L$Jiifi 

, ^Lox^l ^2>a IjLi^-a a*4 4_uliJl Lai ;A^wAL«L- 4 3JL*- I SJL^ll 
yxionititic^j^^jjLj^ La^_j /<A1 g_^_La ^ u ^-L^LjJI i^JI <ji) 

^JLl uilt jfl 9 iVjl 4-)1juJ| ^jX- Laj ,C_i|^_LdjL j-Jj 1 ^y_Ul 4 j J-aJfcJl ^ jjX TTlCthod 

Ll^j>.Jj t *C.<~t fj-Sji LUAl^JI * L^rtj 4^iLuii LLlc^s /x tcjLl!! JLiii 

f-f i6 i = ^ (_1)1_9 !>Lx^ toLi ^ <al j Mil (Ji^u jj-aj £>a 

propositional calculus LL^, HI uL^ jl^tU) oLlUj^j 

* *j_*z I j-2J I <y J-j^ * jjU AI j_r.) j-AJ 1 % jj 4_p jLJ I L1 is”i aJ 1 £/u lLxj^>j £_) U j-j—& 11 
jjtj-uill . 4_Jc_jj| j.uLjfe-U 1 Q a jl 1 1 r^J tiJJjJ l^yj j$ 4_liLiJ,| 

LL) t= (((^J-O-J)! iKjltt i((J)) Cj L J' ^ Xjl J j1_Lj 4-j tf j S’ (J-ut LM^\ 

Aj^li ^^3 >Ll^ Lj>5cj 4-gtaJt^uaJl LLuaxit £)] 

j ^-aLij-jJ ^>£LaI juj fa,b,c tAj^a>JL LaLisj-c lij ^((LLuai!l» 

3)) AjuJ^jJl LLua_3Jl tjj&J L*^ S^H-^li SJl^j ^3 iiL>—=^-a) logic ^ L -lXl 

j ^3 \ Jaj 1 ^3j uu L^la 41 J/La a i« b £)L-^ 4 a lii* 4«bj 

.(^JuJt) jl La j j ■< I ^7 ^ m ^>a 4 -jjLl! I Aj la >J I (J.q jSj i((LLl^lo!)» 

j-Lu Lix. j jUUI udjj AjL V S°> ^ jJI ^jLoll 4.^-1 ^ 1 a 

iAa A > <LjjLj ^s-a iliJi^ 11 j jjJuj Ljj-uo ^ t*-ij I J^Lc_> 4j|i ^jL Ul ^jl 

*^jLljj 4jljj3 d\ Ju ^jJI j ^ r t-ul_Ltj'i/l 



uLialrjJ I 

ij*-LJLy ^j3 JJl^S- uL^i j ajlSVI fU dJltLjJl SjjU^JI 

LlajI jjLLg-i iaJl jjL^J * LI i?\a It 4 j i n4 JSJ ^ ^ «tXUtll ValU0S Lr^tl 

Lc^J-jjJt3 ^Ijj (Jjjlu*) lj (i-ojSJI jjLu 4jIj {jVI in i 0 c 3jJ^ j JL 

j 3 jt-lU 4 LL 3 JI 3_j_LliJI LLl3jJ2J) ^ 1" j ^j) 1,1 lLl^J Sj^ijJl 

(JL*J1 ^3 L^SJlj-s ^y i°i i_ ij-*-*jL>J*) 4 h uljp 3^_CiLi^ \ 

JJ33 1 Liilaja cJllAj L^l — {1,2,3}>> <<3e < 3fAa) 

N2L-c) ^pLc J a " nil cLLS 13) i-^Lv ( 5 j jl~j. i r 2 JJm-^j 

iV _2 j^?c_4 <<^ 4_^j<b_Ljjl^» ^J 4 _<mj 3 jLkd *^<<3 g A>> 

JoJLa jL-G <jl (j^Lp V colS 131 i j-lj>J 1 l.Vfmil J|j^>JJ ^3 ^qj (j-d 

>4jjlS jl 4 j2jLl^ fj\ iOjI 1 JaIquiII 

v I Vi LjjI 4 j 3 U ; d Cj 1 jl o r Jjj j Ul 4 _>i_iLjJ 1 4_j_i>. SJ I 4 <ij ^ (j] 

LllS l I3l ijLilll j i n ^\c. v L^t 4 jjS3,1 Li l i X Si l |j j^-lq 3 ..^ a\ 

3 >Saj , i ^3 4 ^jLt -£3 «a.j b» 4 jSj-U 4 ^ Caij]I yLa * 43 jL-^b j a 

3j—jj^ ((J^_) J J t 11 jJLa 1 Jl-ja l_2jj>_j-U} . 1 n I j. 31 1 *jA ^j-iJl IjL^fc JL>. J)l 
4 311 4 (JJLj-c^ ^ 1*1 ^ 4L^SHI ijL^Jl 4 1 3>t \ L*a cJ 1 _La (j) i ff j L. m y> 

,4jjj-uaJl 4_iJJ I 4-lSLaJ.t LLjaJiJl JS 
10 :4 ^ * »1 ^ySL jL ajjAuSVI Ljr La-^ ^^Lll Ljr ^ S^ji^Vl 3^L_>JI Lai 

LgjJ -4 ^ i u\ ^ Sj j j^a-) L^Lai *^ 3 jj LLu^_iIl ji j 1 

jSjo l_3j_oj l 3 Loa * Lii ±m i^jlr i «axioms cjLl^jc.J 1» 

:[(j3j — then jCiLIS 13J — if J 4 jJjVI cjIIoJI 4j^ laJJ 4 n^ill null cjLl^jc.JI 
«If A<^ B and B c: C , then A c C» j << If a g A and A^ B, tJien a € B>> 

^S^nLajjj ‘ iS^t 1 ^ ^ » U Ij'-jjJ i^UJl n 11 ^l i T, 3 JLcA t it l , 

1 lA 4-jJjijJi 3C-flj Lj j-tuL> ^jiLiJ jj^jLjljJ Li£-Jij |<J_UJj L^tJj 

4j^y Iri IJ JLill ^<JLc (JaJt-ljJ ^4 jj <iill dJtUlj t_Jj-L_uVL ^ ojlaj 4_i_c3L> o\^\ 

4-J-3 ^5llL J-3 j% 4j 1 4-jjl ^ i^Lj 4jjdaJ jQ 4 jj,j i^ll oLLaJl 

ojji i. L^lxJtj d Ujjf r^“ /jS m i Li ts\ 3fl JS l J1*L U#I ^ > V 

4.S i ni 1,1 . i»~ 1 ^-^ i^JLjJL^ *^juL*aJl dL_fl ^_u iCiL-gjji ilj tjil j" i i iVI 

. 3j l *‘ l ljJJ 3^_re_ilL pLU i^i ~^J Jju ^ CjI^S 

, [i^Ls^^jjXi] (_A~ ■*'fiilsic <—■■• true ^Lua»-Cj jlju-oj L<j_a truth valuer 3 ^^^ 1 1 (^) 





|COj|9$JI ^AjjlU 


jjj I 4 4 Ifl J (3 t L\ 1 >> c\\ l j- 4 ^L-iIJ-4 L^V) jJ^j LL l A il l-jLl^JV jT Ujj 
jJ, i^JI (Jp3 i 4_^_> Ll 4^3^fl Jl-U-S ^1_l 3 ^yQ I ^ ^LlZbujI 3 L 1 UA 31 

3jLCr 1 1 /^ m (<_LjL_ 4 jJ_l ]1 *j_a (jjl) £-L-}| (jjQ kJ3 3-^1 

^XlJj d 3^ L T | L$_SLL_l^ j. 3 ”i i xxJ ^JxJI 4 j 3 J tI j * 4 _Lq_?1_j Lj 1 3'1 Jljy 

djub fjjt "i j itjj <— 9 jJi 4 j-A Lo cjLLsju il 1 dji^ .((theorem 4 J_a 


j^LLVI ^ 4_L-a Cjlll ^)_lC 13 Ju JlC. LLJ^jS Liiajl ^3 LquJJ < 4 j 4 ■ «U1 

l j r A jn rt-j-11 LX 4 . 4_3jLu 3 Lt-j-<^ L^jLs HJj J-^_3 * 4 -TljJI L^J 4 j gjbj V 3 ! 

L j> 1 3 n dL-dJ) ^£1 *4 j 3 L r 11 CjLL Ll la i uVI 4 1 i 111111 ^J] J k <IL JLuta 

ljJ, 1 <-iJ I 4^ \ 1 ii 1 1 1 ‘ n-LI 1 Jl Jj_ja *^A>JlU ^ j XVI 4. * l■*-£> ^yQ 

.proof IjU^j IjjA -ti n 

jJLJl [jJOJjOeXI flhp III a i i tin i ^ Ldj j' XV 1 j^JlU lL-uj La LJ1X 

1 \ 3~i tj 1 4 m i (j 11 ~n La ptjL ^JLJI jjjj-lXJI (jj-ljjLj^ 

cjLUdIj^-j^VI 4jLc^>JI Ljr ^ *-v j. dj ^yLL>J 1 t>c.1 3 1^0 <jT JjLHI (jjj-i-T 

J-.j 1 —iJt ^1 j usL^JI <jf ciJJj ^J[ i —3 1 iA) . 4j]uAl) O^ijjL-jil jl SjXa^sJt 

J ■ ~ 1 ftj 1 L_3_>. 4 4 ^ ° CjLl-^j JlJ p L^jjV ^ JlJc-j-ljjj ji 11 ij 

cjjXL>-I ojIX Ii] oLi^jjuJI (jl lXJII ^ic. tijjc-jJI 

Ljr 3 uJJ f J-3 ^ ^ j j-llI Cdi^ U> ; Lulj} <^1 f. Ijl 4-1 LLl^JI ( j_4 4jLc. 

— 4j ^ ^ I Cj (J *—J LLAj-_j-^ ^ 1 to 3 4 j- n * “~ ^Jj ( 1 1 r m 1 

(jl oL^jJU O^vLi till (jX t l^jL_ iJa3 1 _Hj 3 L«iJ^_3 XL!-5 ^3 

jjSLcil rj-A oL-l^L^JL 3l 4 mi 11 4jJljV 1 , vr.^fI 4 jlj(jJ1 

L «—1 ijj M-l- 4^ Lg aXjlj jTn V 3 juJ^ 4 111 .a Cj 1 j 4 j Ju jJ^j 

wli*- "1 /1>1 uSL)^^ L^jli CjLx^j JLjJI ^jl 1 4 w. _AjJU 3^_I “ x a 4^>.jjj 

* L&jLxU J ^ n rJ jjl ^ 

ol j jjjJ—jJt ^j-4 1^11 ^Cp L&Li.a t iij Sj _3 I^il (jJJ 

cJui 1 ^j| (J-i-JtJ c j£UU ^ya J-oo a Lj 1 Ja-5-ll J n >- J^L-v j 1 ni "i i^?lj 

J|l lJ ^3^3 jf-k-C. j J. i 111 I (y£- 1 4_jl_i_tl ^^i-J LyJL 1 1 L_ 9j) 1 11 Li |ja__3j1 

I £. j 3 JoLAJ I 4 -j 3-»J-C ^ 3 p» 3 ^CjIjJLLj 1 ^ _fL. Laj£Lt_>a 
Cii-iI j| LajLi>.| 4j( Vl . Ltb} jLJsI oj-3Jl q\ j ^ 3 1 ( i j * n\ aV I 

‘m 

^ 31 ^ jii Ll iJn 3 TI (_>3ajfcj (J^ ' ^aj| lj-q . 3JLjJu>v 4 j jjJu 


OtjjgjAJI C/LubL^JI 


I jTu (jl 4_luJI ju >-1 Ws i iu V cjIj-L 5JI 4_UU-> V 5< < ni 

Godel’s theoreinjj^-c ^j>-^ <-* ^ijf ^Jj dJJUjfc cSj^ 

* jL-Cjt-i U ^I 5j I g-k 111 I 

^ll) 1-4^1 Jj>-] ^ J J-/3 Jjl ^-l^ljjl * Lfe^Jj 41-lL^ I 4 J Ai f ^jT 

tjj contradictory 4 _l^LlL& cjLj_^jj_J( <jl JUjj ujj-£ 

jJ-j_j ^jJI cJujJtl j gh U ssljJ-S * L^.j jjj Lo 4-Ijia j J-i-o L^l* n wij i y 5 Ul 

wJL_Sj , I LJa °>Ll 1 ^^oicj (jT cZjLl^jCljJ) 4 r j 1 4 4_jO_ft la U ^>£U-i i L d ^fL-u 

** *% ~ 

cjLojialll consistency JU-jU 4_i^L>JI ifLUl o'a^ cA[£ 

^U-jI oLj| ^ySUi . L^j i * .ViV 3Lcj-4j cjL t.-VbjJ! c-LUc ^lUl 1 j>.» j^j 
4 J I hLlu^I Ajj t*i ] tl I °l ^J-A — 4 J 0 L-r n 1 U—j ^ « <lJJ^ 4 M t fl 4-1-J-xLj O 1 3 CjLojJ^-Cq 
j^lllmJ ^cJ JjUjVI SJLl-u^s <jI 'ijj ,^ r ^ 4 -^UlLI ^tjLC .^1 i_jUuj>. 9 ] 4-lA UjlU cjLUI 1 
J'LcjJilj jJu ^-4 ljufc_j i Mjl : 3 3, \ J .1 tl^ 4—* ^J ,l oLju^lIII 4 j MiflL 


iUu^LjjJI £ Lo-U t J 


<yU^ iUt ^u#> 

(jr a JiUj ^j^. 4 . LbLjLu ^ lLZ nj cj U lo LjJ I 4_>1 $ 1 yUl 

jM_iu SJuJLC Cj I j 1^ ■>- jjo i U M->- 4 _J-GJu! 1 lv i J^Q LCjHj J !^y UeJ I 

^ I -Ulf J^qLjCjJI JL-I^-j . LLaJLI 4 -iaSJI <J l^J 

ij'^J>U I jr j tTt 4 j 11 tl 4- _ 1 ; lit | Jioa < 4 In Li 3 jvJj-L>-. 4_> JLl 

Ik 

*4_4 Lx! I 4 j j. x~. ♦ 11 jj i jX ,1 Li L^jjjL3_SJ 4_^j^ 1 Ui I, \ _ijju>JLI j. j£. ^.j Lc "i tl 

Ju I . <J1 L 3 j ^ .jXi . tL-Jl 1 Aj i LLA 4 -jL^_J *>U I I ji-Aj 

S j ,.\ jlu , l jjlj L^-iCaj d jmJ 

JlxIL Leo UK 1 i nr, f ^U| yt5U U ULc 4-jUj^U (_J LrSi71 I ^Ui,l ^j| 

I 3 I IjU T ^J) *, 4 j}U hjISI i I <—j l i-U >J Ld j! 

Jf 

\ Jlj t 4-iU>-Vl S j 4> 1 ii J ^ I SULIj 

i3jUxdJLl ^ ».J , 1 la 4-Kjj ii-.-OjwX. ^ ^ tl 4 dLjj .3-jL^J yU 

.j^Su ji LiiJ3 (JCl^ jajc_x3 jlX£. 1 j^- finite set ^i ^-j-^Lzitl 4 ir. 1 1 (*) 

AiiC'i Ui , Sjjo4^3 ^ " j ' ij*l1 4-jr jJej^aj \ 

jlj-tVl “CCa L^JUijaji £ j_j^Ll*J| ^j_£> j> j r _sjji (jr-lc- inlinilc 5 >ct oj^i! ^ j-g- ji 

* toL a^^jJ 1 l] N = (0,1,2,3) 4 j t_i < In 1 1 




(jrttftjLjJl A h i ^^3 cj-a Jj 2? j JLS^ . I ^ j-u ^ .4 Ami)) Cu^jJl 

4ySL^ 3jLa (( tJj v V-ijVI)l j L) ry r tiKW Lc Julc 4 Ss \j-P\ . !■ itor ic 

^jL 3 ^IlJI ^LoiVl t j <\y 4_J] jjjji iJ lj_4 4_ULs SjjuIj 

<<JL>Jl jjr£. IjljI K-i&ij ^j-5j S-:L^ yUl »>SLqj 4^a i-uliaJ] JJLLu11 J-L) «j*JL±JI ^J 

u ^iJwQ (*YV* - Y* L) Plotinus L4 .L^» 

<lIV 1 *Lj 5>S^J1 j^ic, jJi- j^ Neoplatonism 

dJuft Cl^j * L$jI J 4jLyj ^Ut 4-j] *5^ aJl^ 4_jy£L>J|j ^t 4_$_^v ( J£* 

LjJLta-Lq IjjsSLs ^jjjJl A tjl la p lo « 4 £rU fJ^ 11 ^ 

^ ^ i ~>~\ it ) O. M ^1 . L^itj 4 _jL^Ji >UI L! 7 jj»Ll1j3>UI 

.dLftlLfl JjLtla^Ljj 

— V j ft uijl JJLJ — Ijj rr < LoLq_j I J-jJU ^SZ-J-jQ j>a L>jJ 1 _ L rc2u 

isLua] cjLs Ijl 4j*J} Jl^>-^j (ji <>L.f-*^f 1 xj> ^aJ I -iJuiJt L4 

* < _^Jl>J| oU^Lq| Jj^lSj hr I jjx. 4j_c J-Ly 4yJI 

^^ic, Ij jJ-iijLijJl u-tl j ii >- ^L^tLa 5Jl_i_u^a 4 jL$j ^L!l CtajjuaI IjJujae-dj 


i La 5 a U iil ^fttlLd^LIt J,%LxJi JL>oL> t ^ I 

^ ♦ jjt ?r. j Ju_j_j jcJ oUj ^ ^ 0“^ ^ ^ t^-ft jt-j_i^1j 

H La a. * j lii c. jj_ijLtJI I _U£i uLajJ^itjji 

► 4-C. Lfc j JiJ A]& m 11 4^ >.4_U^_3 ^ l \ Ll J^lc 

, t ^a 4 LjlJI _j . il l 4 —nc ^ JL n 1 Jw-i ■ 1 jl* 11 j L-a_<i_> j—tji ^ <T 3 JuL-S JjUaj> Tat jJ_g 

4 -> 3^ j Lull! 1 i ^ji^i 4bLo 4 _lj— lixj »1 ii 111 I'^i ■ Hj i ^ i-mJI 1 ^ i i j j_L^a 4 A i_tiijii 1 4_i_iiij-jJ ^.t f^v > .I 

Jj— 3^.3 ‘ L t ■ a 4jV ; __ r Jj 4l*J1 I £->-J > Jt-3j * LjJ Ju>- 4_J_JlLU^ 

,< 1 _^J 4 _ t-*\\ i .>VI 3^1 J& t Li jjjjbjJI j ff^ f j.l i—jj^jJI d_J^ljjJI iLoic ,|jl 4 j-'i SjiLoliVt t_t>j {++) 

4 -f->&_i L7 i\ ^S—^j ij . i - 1 “ c*^- cjt-iL 1 jLur.VLi 3jf_Jui->. oLI^jJ LiNjI 

5 inti HtHjLuvL! ‘d-jjjLaJlj Lj J3 1 ^ ^ 4xLlii 11 n : jLLaJ, ! J_iilj, 

Fundamenta Scieniiae. ^Lall wjUSJI .«*i i 4 j Ja a\\ 

Luj^ajg 4 ^ 4 , >-^3 ^,-Uj . j <J 01 V 0 I. 8, no. 3/4, Brazil, !987,Pp, 241-256 

*4(l_j^jJ 1 J ik~. f ulja a CjLu-J Lj^jJ ! Cj->o 4-L^1j4_g 

C>^t_*buj L-Iij-qJ / -&> i y c> ^LjfcJI ^5t-l j .1 li I J-l 1 >J 1 J i Jo<u -w . 1 III 

4ajlJJ,l uL: j ItjJ 1 Jjl J ^ 1 <* 4 i-JajJI Ja£- l_. i _ ;T jltl-u^LH a |^ 3j4>Jl 'l 

i _-lt-J 4 _iL^J JmI » ) i % .&Lj-f j I 11 i IjJl <—J'*j—J-SV) I J^S_5 k i j 4,* Cji cJ^4? J 1 ^— i >L r» ~ i _ > JJi! I ^ to *a 1 1 _A 

J 

L_i_ui . ■» l" ulj J > ~t' 4jJ Lc L_J11 (jL^ j44? ' ) * uaJ | 4_uijLu_cV j-> Ji xj.q_i < >^ ~ I L^>J l 4 > j j lo i 

^ ^- t j -l» N J \ \jri. i.o^l < __ r 3 ^JfcLil^iLUj ^jlaTn 4^ uoali pJ-ij ,^_i521 c _^LlJi^ j iJ! 



6t~JJ$4dJI uiLluiKjjJI 


j-jia Vi <JSJ - 144 J i-iVLII y* L-i- <jJLLa 

Jy^Jo 3 ^ <-3JLj 4 \ $"i in ^LLo lJ _u l-3j—l^j dU , 4- ±jl -Liifl f l j( j^cVI <jL^j v 

(_yz> j<j£ jl fj.tt.i I tfL jJjL ii V y->- 1 LLa. 11^3 Ljr J| <Sy *~^ 

Vv 

| < T jJ .1 4-1 I . 1L 1 

1 ^5J ^"1 t JjwIj : "fcJj JULJ ^3 J ^ L-fl^JU 

4 j-mliL e>Juy J>J r J \jj V* 4jJ—<j j 5 jj) LiJj35L cU^^t-s >J -^1 

-15 —0? Sjjj i^itL 4 jlr. jdJL <( JL-iJt Ij. _i£ jiJuj) jjjSdj i l_j^—ljj LrtU 

. 1 ^1 metalanguage ajjju iiJ (^.iJI) ^^SLuUj.n-^Vl j^ill 

J-aI—*L lLl £ 11 l 11 ya d \ 1 * c , ^3 L»LLq ^ J —>1 141 1 l_jj—wL->JI ^jl " 4 1 

1 *^* Wi < <i > jljtiiVf i^y^s < ^ uu-lIjJ I jIjlcVI ^^_!1 * * * i 'liSJ Lj 

(1,0J3, 712, 8,3, 2) :Jlii 1 ^ 

*ih doj, r.k 1 ^JL-Ul—^jJ Jui-il t 4 I 1^1 \ i _3 J ■ .A *) ^1 W~J i tlj 

LljLaM_«JI 3 j^|jlILj \ (J7 £i 4_jJ *4lij-£lll 4 * m (J-l-^Lj>J1 

4 t^oL>21 CjL aj.ltjJ 1 j 4^1^ ill Jul 1 i CjLj-jJI la 1 J 4_jjoL>2( CjL j -L^- v iI 
Ol LJ IjJ La J-ilij . 1 lAS3&^ 1 1 ^ 9 -t tst ^< 5 —i -0 4 1 fl i*Cj 1 t i -x^-a ) I 

^<i_J 0^ ^ 1 } 4 j * -LU-LaJl jl J-cVI 4_i j. [4 ] •> iLt^L^'VI^ f LtVI J^_pc_£j 1-LA ^ j » « 

4 ^ Jtj l3l_>a ^jl jL_iJj 1 4 i 1 ul 1 -u^l lIj I ^ ni\ d 1 ^ I^>j ^a In t 11 jjjiali 

m ~ 

. 4-ufe^. 1 11j 4 JuJ \ ^/u I 4 l A) Ldj Lq 4_i^2 Lj 

*CjL-u-bljjJI 4 li I 11 \°i rfl ->■ \^ V f I <-lll m^L jJI jjbtJJ Jk.J.j| .^yJl ft JaJ. 1 ^- 

^ I c~. 5j_L 7t ! I ^j^j! c La 4 j t jj| ;,n“- ] jl JL jILuVI jjru BI 41\ ZlJ ,_L^ ^ ^—-l h 1 1 ,j| k~<^ *^- ijjii 

JjU I J—iti 4j£J a ,<dj 1 I'n j 's- ' /| ^ l rj" ml xjij ry>~ 1 ^ i _- r ^111 >L1 La, l 4 3 f *^Jt!jt_iJl 

iwjLLj^l^ 4-ijiij^iiJ 

* jj_u=lL11 u liuaj ffjjJj *(jLii^-jll -Laj>_JL jj . ^"i!l ji ^yi'y i M 3^ ^ 

jjl cGl 4 a i i"ui i a I J—J_3 x 1 JtSLtf 1 (^,>-“-5 ,^^-! 

ji , wJ 1-iJ V i jl JJ} i^-i'lll (jrU ^LlJUS^uJ LT -^ 4 K r^i [,l C'>i i J L3 j 4 | |r 4_j_ii^_JI 3^-3 JJl J^~11 

i_j-u_i JpLjBjJI Ij-ft. 3"-^ i-l-LlJ J^ju ,jj ^ j -o tjlZ xCjLjj!^ B U j j j ^ . -^“11 cL-iLi-BJI 

4_j_>JL*_-o \J,j - > ., . i J i iJ^-3 4 t xt k-i 111 1 j.-a \ j-l-j-^ 4 K i» 11 Cj^i3 

d-oLil-SJljJ (_yj3j-3l £-■ la i j ^ i i^iljji 11 |_| LjJaJL] i <a innii ^3 1“ i Lc,j,Li Ls-l^gJoii ^3° k ~^ 4 _JLSLuj^1 

Ja C ^ 1 ‘ ‘l 4_Jj^l 1 5 1 r ,i \, a ~i g uLsLajI 4 i u •>- . Vj^uL-a- dJljj^Ll 

J J >• ^ 1 j w iHJJi\—>Jl\ L la ^ *1 *1 l i n LX ijjfi 3-?' IS ^ t> jl ^.Ji—lil ^ Ir^iTl 1 kl-l 1 ! J ft J u 't I 

. ilhl t li f !-^i t LI rtH Jjiji 

jLlj-i 01 ^j-S i V W JluJwThJI l ,u ”t < ?'VL .jpia-iljJ lj-4) (j_3 < ji \ 1 3-*-3 A i^Ji—^B ijj jLoiI 1 < \ ^ a 

sIjLcL.ui.l jl i j_il_ljil ^31 oU J^4i1 ^4 Jui ^*aJ1 I Juts 3^ 3b 1 4 LiL>- Lj|j 3 3Lrj ta T 4 _uI^LjJ i 4_i j i aJ 1 1 
. [jLq^h-jjm ] J Lq i 3 ^ * 1 j-ikJ-ijci ia 1 3 V Jjj 1 —dJJJ.1 j \ ^Lju^IjJI ^ Ljja ‘ 11 ^3] wllj-^l J.O 11 j 



pj£l jSJI fkbin la 


^ 4j ^ f i ^ i »vi L^jJJ ^ Lb cJ LuV 0JUJL>~ SjjJlj SJlvj <_iL3j <—£tc^u 

* IjtiAj til, p, q, (Jj i 3 ■jy* t_> 1 ^ jlj j- j . »" i i *—_}l Ju-C.i'U 

^_lua Jtj—Lij ^ Li f J) Jljlj La 3 J-C. uJljjjlj LajL jSL»I, I ^4 

^L^_LjJ-! I jl f^J_rt_3 OjjJLi 1 J fXj-3 JjULJLjJI IJ—A Su L^jj * n — 13 fj\ 

c_3j—i_o5 ill — 6+7 1 i * rJaj til fjjLiil * t u <jr i^ * La uL_xI jt 4 jcj>J 4_jjL^jJI 

t (=>>$ «+)> ^rLL4*M_*j I SjlcA jjuftj s_s^_ ljjLJ 1 ^ _i Li f iHj i n— 13 (j I t j_a ^>c lij 

. 11 = p+q ,J!La if^4.jkiiC. a] Sj^sfcja) 3ljLc,i LL^3 c_j (jl 
^La3^ I 4 -LajojI yj 4 jgiiL^VI CjLlbJl 4j^>-IaJ ^3 f t Ua JjJl^>J1 ^LlJI Ijla 

•Vi 

Jys Aiijjl »N c_9^_>JL L^-Jj y. 4_j 3 j^aLc 4 jtj jUH jjjLlVl ^jl 

1 H 

Lua 4-Li t^a CjLs^jJlj LaLo_i 4_3 ^ji_a L^jUs i4-LaJt J ijij^JLl 4-i-«aLiJl 

£Jl3> .jjLljj 4jL)j_ij ulXJuO 
»<jLt-Lila [jljJLc ) i ♦ — ^ 

^ a i fi_i j-iJ ^ • . r * Li 3J c. 4_jI- 3 < ^ t j \ L 3Jl_c. ^1 II lLijL^ til — T 

*n + > Sjj^all ^^ic, o^yj tn -iuiiUsuccessor 

j n ii^tl <j1 n + \ Lujl] ^jj?L n ^ • j * L 3 JL£l ^J] 4 i <.»11L — V 

jl) p = q op 3 ^P = q + ' 0^3 l £A±* i ^ 0+-^^ q 3 P 6^ 'M - ^ 

. i i n**i a ^ji i — u^_j 4 nk’i L^J j! 

^ a" m ^ Aj^aJ I ^ J: L_JLlI I (j LkJI L^J N 4,^S ^j^CrJ — o 
.dU'j£c i £ip+\ ^ ‘S L ■ ^ , U bj^ p lil (V) cS ^1 

. 4 jl j.iL 11 jl JUL^I ^ I N 4_LL| s Jfrjl IrfcTi (J+Jaj-iJl JL^jj 

- " .a 

j-jlC. ^_iLll| jJjj ^jJ 4_l^j Jl_jJ1 lILIj ^-Aj •c_+‘ L* c * ' ui[ * fl *"' 4-l^J, 1 31 

i J_ua ^L-tjf lS>-^ 4 ,t^jJjJlj ^ 4-L» j iHl jljL c.y U JjJU>JLl 

(j-A ^3-1^ .5 jj_lc. 4 j ^3 L^Luil ljj-i -Induction *\j n"* *.uVl 

. jlj Jal uiyi LUi ^3 c 1 ^> 1 1 iLxl ILji hi ^(Lua ^fm ^j i.->11 

L^’ 1 3^a Cjli i 4 _mI-L b^l 4 _l^jj jJsl jjJa ^j^ujjy ^j^ujlc. (jL^ I a m^- 4_ij ^ILSj 

**■ 

J^sLk V i A I + [ i \ +i T LLual : c+LjJI oj>^' J ntl Jl i.ajLlI 4—^uj,1 ,a 

"W| 

i ) ' * (Jlj-iil tjL-A J <w v^tj j tsA i^jL-uJI 

4 j 3 J-t_iii_£4 C-3jJt _a- 4 jjLa <L->- \j j .- »Li g. j j <i \ ^,3 L jjjjjjJ,) 



Ouj^ioll uLifibjJI 


4_yv^j t uj vSLI Lcj cA^I 3+L 31 3 J 5 ^LSjVI l± 1 Aj J£ 

^jjjjjJ,! Jbi^V < b> Ji Jl_u 4j( VI * LaLa-i LflAiJa^j iJ ^i Lajij >^LoLfc 3 jx. 

4^33-^ i - AJj i<LaL«^Ltl IJ A jLj L3 *c_lLi_ii_>Jl (-JiSjj _L£ <_yjLc I 

^ 1 11 * \ X 1 * * ujj. iiaj ^L3 <UCjLlU-C Jjlj ^jLc 3^ ^AtoJl 

jjf <jJ_lj * 4^_p. -l^I I 4jLVI J-3>J i 0 * 0 * p'fljJI ( _ r ic- Ttyl i V l-Jj /Mt J-loL 
jjf ji 4j ^JLjJL^ v4 m flL>Jl 4 _x^jJu_J 1 ^Jr. Jl q " r I JL3 -jLS ^jLc 

ijtjj^i+r+r+\ t vr+r+^ ,r=H* 

fV\ 

* ; I L_iljjtJi 1 Uj 1 *jlJI <ul ij^-w jjlS* 3 ^ n (n + ^) Y l£jLuj Jj-oL 

SjjljJI 4-i_j_t-aJ| j| 4-3^t_*_!! 4_^- i^i 1 ^ 1 . 3 j j < a 3 ^ J lJ i n M LULk <jr S_jJj 


J—J_LJ g, Ij, rt “1 ff.VI l_i_i_^4 ^ J 7) "j j Jl ^« J ilo JJ_C ^1 Jjjj 4 I / m < rLi a^Lct 
L^J £w«t->Jl 4»j 1^) 33^ ^1 n 4 j * f j L 11 j1jlc,V| 4 _i _3 S . ( .1 ^jJ»1 

lLU J 3^ 4 3 n 'y- —jJI J<3 * ** Jj <■ 4—£ jl 1 tl ) -f T + ** * +11 — 11 +1 ^ Y ^ 

(ll + ^ ) (n + Y^ Y t j^Vi L- 3 ^-LaJI ^LpUO.j 4 * 4 _! 3 « 11 3^ J 5 U 0 + \ i!n Li 

La 11 n - * j jlaJI (3^ * 35^d 1 3^ ^ ^-f} 11 3^ l j] 4j|3 ^~i 3^°_? 

3 ? Jl_>o >4.ii ^L>J 1 4 j ^jJllLI 1 j In 3 jJ * % = * ( * + ^) / V 3 V 1 S ^yjl fj 

- 4 -oa^t ^ r 2 ^t 4 ^ Cj IJ 4 p 31 -ixaJI 3I I 2j l.^o vN 3_>1 L" i S 

^jJaj l <j*b ^ic 4 11 t iLtl jl JLc,Vl 4 jL 5 3J^ a jjI— 1u ^Lg^LLo 3J 

aJpLujj 3 ^ (jY^ jlL) L_i j . IjJI (tajr L Lg-5-yL j 3 ^ j LaL-i j cjL^jJlj 

31 LjiLLa 4ny^. 3- 0 4_>.jjJ I iuLlj ^ ^ ^j_Lj LlSJ^ >Cj1 j^jjlJI 

4 ^ 1 ti T I 3^ 1 ti j »i I 

jtwL^VI * J 1 J. c. V 1 j_j_4_^J 4 _l 4 1 In /11 4 _i f 1 Uj t iLaj) _t . u *? V 1 g^li, I ^ <\ . n_t 
jljL^Vl LgJjo 4 -jJLuJI j. j j|jL£^Vl 4^5 jJ I 4 _^j ) V_jl 4 ^a- j i-aJ 1 

LjiV rational numbers 4 n jlj^Vl Lajf ^^) j_y..<11 ^ t (4jajiUll 

iJc. yJLJIj 4_^.yu 1^2 3^JJ JL c. 3i_j 4_i _Li 4 ^ i M j ^iaJ 

< 3 jj ) -i ^> L-i-iLi^ 3 S 3 qjj <4 I j!Jl f.VL —ujj L LLIj ^JL r. ul l 

^3 (*) 

V| 4 j if-, ij 13 l_xi_3 - 1 _bLt 4 j _2 i ^ ^ +■ T y^ •> ) L^-m-d-t 


C JJ ^ 
^ u 


LT^ « ' * ' 

i iL 3j_>j l ^oyji c-t L l L o- c - 4_ua ^3 ^^ 

* djjL4J^ 0 ' tuyjL->J 

l. i i> ^s * t *t 3 i" i-b- 1 J J ' - 1 J l 4 n L\ h 11 JJ..I<I1 ^c. 1 La JJ -o Lbaj | 4 rl la Llj 1 ^ Jl_» "i .-.. 1 

Rc<il 4 i a i -1 jJ 1 jijL-4.Vl_j Irri.itionndl JjI .-iI qJ a^U I ^J] 3 ^—^ ^ iaJ-iJ \ J—31 ^ jJIj 

. [jLc-^3^0 Numbers 


falM(^£j| ftn m|j 


J5" ► 4jJSjJU -IIiJlcVI 1 $ 1 hj i^JjjL3t_4 J.Jc. 5 ij. , L ,ir jj^_uSo 4jj— itiC. 

u* ^3 LojLi-oj l_3t_Lcalj J-taj g $ j jl 4-g La ^jy-L^ 4 m r jjj_a iJLjLjJLlII 

I ( tajr i£. 4 f iiAi ^^y SL uLox^iLl , (J^ljJI 

3^ ^ 1 c.^ l 4 si i~ | 1 1j3 4 group 4^1 <a_>il \ j>f 3 ^jojJ| ^_i 4)Lll<> 

<Laj tijL^j^Ul (j-fl d ^ 1" ^ a ^Ijjl [jjt < ji -a \_^_jjj - j IjcJIH a! A a 

- 4_ljLj oj-a ~ cJL l & £>£1 t 4jij.iU r l IuinVI 4 j1_4jV £y-& Ij-4j£i ^ 4_=kjUj 

tjJ iLilJi £jaj (j-4 l ^rj tjr ic. CjLi^jJl-JI 41 j i <a. ■>* JLcLuiJ 

*4ijjL^Jl di Lu. ^ LljJ I 4_>* 1_1_U (__£.} J}J L-d^X-u 4 jS/ i JjjJLLi LlLa-J-^jj t~i ilj 


jrfL If j^ill wL^iUj 

4 -jjl—J —4 (j-lc. ^—j l-ls cjj 4 1 o 'v 4 <kjl —5 j i^a til d> I j Ua L j 

*_jJa £-^Ij_IL> ^dil_j_xi L^J ^j-u-l 1 jj_ 4 j 4 —La 1 gl isi \ i 4 -^j ^Laj t ■ n 

UjL^M lP 3 lL) l^_L^L jjJI 4 4 f. <J 11 . l^J 4_^UJ! IaJL£I jJl} 

V Jl-j^ j c-l! I jm j-uJLI I JlA , 1_ uzlj] iSj>3~ - t - 0 -^' (3la ‘ <a' 1 

u L flJd-JI j 1 j * ^ 1 i-dL-LA ^ii*C 111 ^1n *3^*- ji] ^11" 4 J‘j* JuC, 

4 i_LjJl_>- ULc-' ^ —J 3 4.1 X 1 _JLJ 4 — 4 -^M » " > L f Aj. I t ( l La .Jj^ i 4 _^j^Ll*l 

oLu^LjJt ^-ILc, 4_p-^jq oLl-uLjS 3^ *—<^4^5ls jl) 

- 4 ^cljjj 3 ^*^ Sj ^y-a LiSLq-4 d_l£^ LlUlij it ij-wjJl 

cJii llilj , 5 JjJ I clJij H i l l (^3 I^ I jjfc 

Vi m km 

» jOJb Jj J—>* iJ^lj tj— ^j\ 3 "* ^L-i—I^ jLjJI JaI J—OHJ 1 4 L£_JliA 11 Jjojl— 

\j^ x ~S tjt\ i'^i a\ tjj-ajJe. " i. L7 ^- ^ U a 4 3 I j_^ljJlj 

*5/ — villi 3j-^ " 4_iU j J ^ 4_^_j_j_i 4.tl i IjjJUfcib 

£-£-uLii (jyjJ! oL^KJl 03 ^ i4_pv.^lI jj j^stL 

i k dyl_L^i) 3j Ij 4 1 » 4-mjL>Jl d)*^V1 1 ^ r *<!!■-*_> 4 j Jn cl 4_^L>Jl j <<\1 mJl ^j-4 

Ij ^ ^ 

i“^li> (fiuL%.4 jj t ((»Lbe-i l)> iWOlji-Cl)) 

jj) 1 j j i.il 4 ttoL>uln twj-LaLdj^ ioLcj-q-?e-4)> iLiid»Lc_j_j_Laj>) 

^ Jd f ,11 jjsf Lgll JCJ V L 1 * i I JI Lilli i^jSJ iA At 4J 4 J gji JU 4_4^j^_i_4 ^lc, ^ fl ^ 

_ ^ 

I(_p—^ ^_l^I 4 _^jJ _j 4 jt JoLilf llILlA . 4 1 ^jlI 4 _j 4 LaJI 4 til 

* , 

(functor (JsljIj) ((3j^_5 4 5Jb» * Isomorphism j^LJI ^ ^!) bj^Uajk 


ijjC I uiLu^byi 


i t~n i ii mIIj tjr* 1 ^ jSj Li LJlii *topology « 

-Vi 

l j r $ I jLJl!( JM LjLx-i^L^JI 4JLl y i "i »3 (-tCdLc 4 n * 1 ^ jc-jjLjj 4J^AllI 
l ^1*3 4 jt j& t is\W<) ^ol-uJI jclLc- 4_iij Lc^j LgUjjLo-4 ^4 -lxL^JI oLa-1^»<aiJ 

, 4^^LLj L$J cJjLJtili {j ^3 t I 1 ^JJS J^l 
1 ^ 31 r^C*) t »i 1 j i^jjfeuLja 4_r^jjJ 3 j> i^->1 a lj d>i j i /~iL> jJl ^a " i n" 

jl5 ^JLxjI I jla Lua j> m -».j i L^J ^tilljI J j *>.i i if j t* l Jyj->a I^ <i r l-JU uj 

^j l i A <Zj . 4 ^*C i i ..M5LJI 4j_j_>^1 I Jlx4 “ Lu2lj I 4jLiJ CJj i * jj “ 4JxLa j La* * i 

^LuJLl LaLcJ LgJ Jlju ll j 4 i .f (jl J-c,Vl 4jp£U jT} k__>\ mjJl 

Lj 3 43j^il ^3 i- * i * n\ iiUjj * L^JOJU cLLs (jt jJ 1 1$ MtflJ 

(j«Vil urt "v : 4 r\ i iL>±\ 4-Lu^>J! ^3 Cjjjtj \ afia iCjJwQjt^o « cjLiJI )> JJuC v L^-xIoju 

iOl ill iZA jig f t(L j ^uoj! ^CjLl^j 4 j i ^ v 

4jjJ t| ^jliLa ^3 io JjfcJLa 4j (Jlj-1 ^ajl .. CjLc_^aJJ=-a 

4-jLuIj, ->!) £ J-jS> , iyj->- 1 4 j ol„ j n JUJLjJI ~ { “ jyJl ^LjU (j-^a 

uLj| jj a CjI^^Lc i j r £L LlUju iCjLi^jJljJI nr"x\ 4_l^L>. Ls^ia jJaLlj 0 JyJjyJl 

. 4\is> £j\z jy£- 4U^U Jj-i2 ^ uLiiLI C. jVLjs- 41 4jL^yLfl ^xc 

4.x4JlL> JL^I <w4fij lijj * L)Llil lj-d| ^LoJjI jjoiJ 

jjja Vju t^jjL>Jl 4J4JJUC jLt^l j^L^J ^1 -LteJ ^j-! t ilr^l LJT S 4jt^ oL>. 
jl ; La i Lm ;,, j" ikilb jl Aj^jJllII ojut \\u Vl Jj( . <JLotJ ( _^LfcJ ^jJt y^AjJI 

0 i . ■' n jl (jjtjj 0? o^y ^ tSajJ^v (^1 j> j < »J L?^ 

jjr^j La jjjii^ tJ^L 4it_pj jl i^j-usjJLL 4 rt1 11 11 41 1 CjIL-a 4_i_uljjJ 

5^Sj 3 jl 4 j ^i Jl> j\Ja\ ^uy ^jJj J^4 ^j3c_*3 ^SLJI ^Ljj jrj£j ^j-jj&J wL^x>Jl 

.uijsr'-Jl J_i5 LLuadJ jaJ J^Sjj y\ jLLJL 4jjiT- l^jli O-il^ Lj Vt 4^.^Hia 
I t j 4 _jj>JI CjLljLSJL 4 j-mj 1 4_i_x4>LjjJI 

^j^\j I j-u 3j-^j 1 1^ j > 31 _i 4 3' 1 _i 3 4 L.JLJ ^LlJL j> 3 t*> i (jySj 

, L$J1 LludJiij ^Ij t^jL jJJ I Ju>- Lt-uaIj I JJt (J3^ * 4 I xj^i V I -ij-lj 

4i i -l \ i i mi" I ' d i \ _J 4 ; ^iaJ ji-Jjp I u-JJ 3jLi,^l ^oiHI |j_iS Lajj -SJa-aJl 1 JJh (*) 

^Jjvi !jps Hjwi^-i ) 1 Aj3ji=t_si Ubj^ioj jUui ,^3 d_j_aJjJI l~i1j^j. i '-<li 1 j_>u Lai i >i~ n 4 I ^j, rt"!| 

^j-1 it if i?,_Li4? L*alj L-3 j_! rjTj J.<a i qj—l£ ■q * ^jl „ u^J ^ L. 3 i [f j cL3_lJ1 

d 1 -jh^ 11 ^Qp U i j **^s_L*il ^ LjLS 1 4 A iiiiis a i ^ . j K j! j 

i [ i jl^>.^jJ.1] 1A1 — 1YV V * 1 V , i Y i_la t3jM±LSJ1 tc-jQiij ijaLiJ) 4_jj laII 


'*) . , 


ftiui is 


dL ^Ljj) 3jlx| jX Lul ; Lwj_b3j JSl jX La j| jl .aJJ L_i>. jjLaJl j^aj 

t? jLjii Ji-a r\y C»j jl Jew I laj t ii \ V * l ^ i ^l! I I 4 jL>-jj t 4—lj ir\ e*J I 

j Lj ^3 4 miXJ_H,1 <j_>lJ I Jew ] CJjL^ ol i jw t4_j_L^5^_jQ 4 _jjj laj 3jX LLaJ I 

<C_d_utSLaV CjLjL^j jl JjJj* jp 3_<i_J u? jJ_x V *1jlx ^Jx 5^^ h j 

. L^JjJlSj oL-Cj>LjJ 1 

1 11 j^? I i n 1 l j j t 4 i1*C i LaJ CJ Lj_u 3 LjJ ^ jX LuJewj LLj T ^Jx 

4_>j1 all _-W I<\ j tn M 3jl _ C.I 3j_j _ 3 (jJLjX jL_£ , 1_ £—?zJj\ _ jJ J_ 

, ^et_e*-Jl tjX J-J-4J J-a-C 5U z^itl CjLI J_,JI Jjewj tA jSLnLaj j ftt *CVl 

& JlX Cjj, j-lj < \ \ 0 * ^w \ A 0 * j_4 1 L-U^)—flJ ^ Lx 4.J 1—4 £j> ~i n \ 1 <3 JJi Cj j> q _t m lj 

* i 1 ;g j ilj j tCjj-jXj jjLjj 4_*jjj3j jjCjtfaj JU^JLjJj ^j-u lj> " r"^ i t4 t cl ia i n 1 

^_i t^k "j j_ti_> tLs >JI ^j, /m 1 LLlSJj j L. ^jjj. j L f *s . t ^ >J I (jyja ixJjjl_i l—a-£ 

j-r, l^ia 4 j_a 1 (_j-Lc. > J 4 j^L^Jl CjLal ^ <■ <n^JI j l is> 1 J1 j. *i i ^ t 

^^1 I jx>) 4^jVI jjlXLLI N. Bourbaki ^Lj^j ii i ) 4o-lj^_ua 

aj LlxxI juily ^4 (3 ^ ^Ljj^ 4^ila) 

jx ijjjew dilj9_bij t _- r l!l JJLj-flJJeJI Ltfl tctLIj j.4 ,<X^JI L _ r Jx^ 

^ * <J J J * Lj • jjj 1 11 I i n; IJ I J ] A 4_> j^jLL i < a 11 4 t H|V ^J, 1 mi 1 j | 

j. Cj 1 * "w \jJLI t j > ^LlxJI j|CJ 1 i~u (<uj jl J U fcj . Qy In 31 t-LSJI i ^ r b 4_L^Lio 1 
I Jjjj 1 ^ 11 ^~i 1) SjLjIjJI 4_j cj c *-J 1 Cj i J 4-j_iL-4j j iii^Vi ^1 / n \ V j C < \ a A IJ 

1 j Lwtae^ \ J ^ j U u ) Ljt i ii31 j 4J J Lx 4 j j 1 ji ) j 3 1 ^ ^oj I j j 1 . 5 j 4 " 4 

« CjL^Uu^I j Lij jJl |^L~4-iJ I ^j'ljj ^>^J J - 4 (t Jj Jew 

ui^UT ^ yLLt ^ I 

(jb jl lUiVl I? J U r j La I j| ^JjLjJj <LAj_JXa 3 jj 1 Lt_Caj_X jJ^L »i> 

. 4_4jl 7t a j I j^jljX- eH 3 LjJcv . ^ 4 LjjJJ £?UjL_L 63J ^jJL? _a Li 

JLaxVL SjebljJl 4 i ^ j 1 1 c? jl n <n jlj-Ufl jljJA. bJ 1 i ^ 4 

j I (j 1 1 a ^ I j Xb Jew ^jjl 1 all | ^jj _4 Jl^j < U .t 4 jX jljJ,l jlS |jl i 4 <> i h t T I 

c_3Lia£lj i \ \ * T jUl ijjLldJl 3jj_lbj jjLl^L-uI ^3 4_ajVl : Lax jLj_>Jl 
Godeks incompleteness theorem Jj>x cjjj£J JL^b_?VI ^j^x 4Cx 

^vny vr* j^uji 


ulj u>LjJI 


(jl Jxu »i j AjLs* CjL-oJI cLjjhIsxj Ly ^ ^qj*^L> udjju Lo ^jJ 

g 1j iXVl 1 ^ 2J3 LaIjJ 4_j 1 I < L^jJLc. (jLS ^liJI £jylL 4 1 j *i jLaj 

4_l_A_>- i _ ;r Lc. OjL^ jJ Lq-£ Lbfc 1 ^ r>»yJU lAJjJ ^ 4 I T- nil <-IjLaV I V 3 < 1 * j gl , I 

* LlJjMJJ ^ 1 “ M 

. (Jjjy JLjI 3 J 3 J j) 4_±Jj3 L-ijJjyC, La.A ^ ij ,lr ioi jI r i n 11 JL>»J 

4 _i *i 1 LJ 1 3_jjj dii j ijjM L j r -£>L>-. 11 /& ^ a( 

Cjj. <L A » 1 jjajJ t^Layll tiJJj {<\ h? J^alSJI ^ ■*■ >J L Jjbj j ^ 

♦ jj-jjLSj jjL-ij JL«q-> Ijjy dJLAfcj - 4jjL£lj| ^j 

\ Juz1 4 J^\ 4__a, i a j yi ^J_aLk. ^Jx. 4 _ujj 1 j ^JJ '^ jr J 

4 4_l£ Jjj-Li >1 ,1 A J_i_l I 'iJ Lv 

<ui * $j* a Cr ya oLii-u_u_^_>J 1 3 -^j 4 _±j^L^ ^ ■ *L ^jJ) (Jj-aJLI j, ^laj 

*1 “■ 

3—0 JLaJ . ji l .uaJl j. j tj ^ 1 AjjA ^JLjl-ojI y 1 n i£—*-b Ij“i a 

l_iJLjjcj ^jJI < ^ L it! jj£. 4 _±_xJL£ »"ii i Ljr L- LijjJaj LaLl (j^j—uli-g-j 4 j u a ^ 
^ Jl-u 4 ^ 3 ., A- f - y* ^U^vLjJt j-4-3 J-l^j Jj1^Jj_i L^l 4j-aVl ££4L yS dLAjj^l 
- ^Ldjl ^3 J j-lA\£ 4 r*C L A J j*bb j i4_tl^ 4 j- />>Ij Lt 1d f jJlx^j^ 1 CjLa ^ 4_Ac 

J^L! jJl i^kj ^ I J_Lbj buLLAll 4_jjJi_» i j r c. jy^Vl L~4^ t J^-T :4ju 

ytluu 4_i^J i^LbJ I Jl^>J I 4_L^L 4 1 1 ji £ jwa~ <.) I 

. JL^aJI I JLA 


J 3 VI AjLA yc 4 j a Al Jiu yj j- 4-2 t LLl^. 4_i_^ ^-SyJLJ Cu I :J m»j 

Vl 

A—>1." *C (jl , 1 fl" Crtj t ujl JuLa Lill {J ^h 4 "1 dU yjJI 

y«i 4j Ljj # 1 Jb5j l-lLlq yuL-Lil bbLf^Lyll cL 3 -^ 

4 ^ j-AjJ I t \ 1 c^yuiJ 

tL^vjJb ^_uatj yLaJ-U 61 £i * JL_^4 .^Ljj ^ ;4_i_y5 

4-J Jl L i ; c^_l*l jj U oLub^Lyll [_ji\ 4-1 inil Lt 1 \ ;r. r 1 Lq. IaJ i cLj-^lS" 

P-jjy-LM 3_*Vl bJL-A ijf n jl 4 ^ 4 ' $ J '? CjLLaJt 

t^l J »" \ 4 x 3^1 Tr A (J-C" ^JSLj Ldtilcj 4 4_J_(UI jj_4 Vj l L> . ■■ \\ 

4 CiJl>-li LajL. 4 j>J^ ^a-L*J 

4 lL_i ■■ 11 j Aa jL>u ^jJ bJJ J 1 LaLa_s 4 t jJoj L#jJ : J < «>j 


, LU^yJ.1] j 1 1 & 4 JL 5 \ j 1 ■.»! f 1 jji, (*) 


pJJ|j£j | i;o xja_nj~iji_n_g ] 


/ \ t ( || = ( 

OjI_S t ^ (jajJa» liljl J. yS L - r I'j—J—Lo f./ Jr -L£j <jj11 a : J- f ,»J 

^ic. 1 la i 4 ^-/^SL^kj 4oj l jl v I i jj H j Luj^ L La 4o_9 4 l£S Jyij 

ljI LlIj ^jjl«arbitrary 4 _l^SL>o SjjLjII^ I » ^ I It l ^ & 

9 I J_iA Jl aijJU oJjLa T , y'y-1 4^ yS 

<5 J-A LT 1^ yy Ju JyJl yLS' ya yS^M *y>JI - LaaL <Jj :<Ljuj > _3 

*" ** s 

y^lyLC.1 lilijJ vSjySlLa 3j^ i-ai j ,LC“ j r ." > 4 A _l fl.->J I 

(J^ A til llo LJ 1 L_4 rl^L Lga! .I .1 ‘if I S Lc 

ta 4 t i-i _ 

&LyA jlyv y3 LU^lLo Lulj <y£a 

L^ IliJ I 4JZ (jp.l_L-ujf ^y I Joj * LL Sj LLuj Jo*. 4a L) jyj«j L« chA IJoA : ,J—t-u j 

LLujJuS- LlcjbicJ ^y] LL ya La-C.j a La-51 J 4 jjsc-lo y^ Jpa 

> 4_4y JylLi V La Jj£. 

SyA La ^ * 4 41 i >• m ^ » ty La ^ ^ L?J ; Li nV : 4_iyyS 

■Hi >** 

L? 4_l tja ^aJU-A (jf 4 1 JyU ^ . j >- ya ^ * J —yp 

Syj-oLu^ ^ui^M j ^ ^ i t 

L|y L^U, USy -iZu l—1—4 4-0* i 1 ) JU-11 fc-i L? 1 ljub ;4 -jLjjJ3 

J->-l i^jl ^y5Lj ^JlII 4-uSLU JylJ 1 Ml3 t (JL-^a ^C. ^yjLii]s-n 

4.^.1^ LuLLJ j! t L^jL a 1 "CH l_ 3jJl ^-ic. ^u^y-Layil c. >afC 11 

^jJI Jy-L ^jJI yjjJI jl >^3—^al aJ\ 

■** •%% -Hi 

J ' t <_yjyyJ I <_ T l£r ^J<l1 yjLk^ 1 i(t4jySl 

*i wLLj^I JS lUj ^wq Vju j—Ch * Ll^ji . i—3jj^' { LI ; J_ 

4 \ ^ iLLj-dj yi^L-*^- Qi^ ‘ f ^yJl dil 1 gJl LLL 4 —l-jJ A <_9y>JL 

h ** 

SL^J-imJ j^yLiJ /\ 4 j n M i^J-A 1 Jl^ LLJl—i-uf 2 j 

** 

iLiUj^ L^jT 4 11 > u~> ^yLa y Vi I J-& ^jy-a j L n Lcji ta-i-ya 

[Jia iA j >—lo Lul (jySo jLjLLc. * A ^ <- 4 1 n A 4 —L_AJ I yjl 

i 4 j 1 r ^Lu_^ - ly . ^ 4 ) ^Jl ^ ^ " i“ V ' 5411 Liiil ^ wLuj, < ~t. I! 

¥- . M 

^jjj t yaljj La Jl) LiUlJ^u yc: 4jlyVl yys 

4 if V » 1 (J) 4^ 


y iU'l—ll i u ">J| pile . 1 -i) _ J ‘‘ J Cjlyi-uj ^Ikfl Te-J 4 >_LAJjJ i 'f AV ^ U_jL£J! 1-jO> j ^gj (*) 

% {"^L-v^yL^ ^ ^ ^ A AT i,_y t<v —jLi_ii jJ 1 ^qJijJ 4 k t «lAi l^-)LJU i.‘ 4j1jS' jJj 


J1 CiUj^LjjJ I 


^ Jk^LIiua wU I ; r^j — ih»jj 

i JuJ-Ic £j£Jj 'A ^JJ ^ r> "S? A j5 -J C-^i A lit : 

c*jI *^3-^1 L * A <i ~f m » A jl ,A ^-oj^—*j (j-o 

^yjj Lo. ijLlitj olj Li n il ,^j ILdLv c-jIj-us 

lb * * 4 jI 1 iijVL 41 1^\ * a SJjLs U tiLci t<L^jLi 4 £j-A ^.jJa^Lju 

^yic. LlLJ tj ) -I.U i3 L_C- _1 ~t ■ n 1 ^ jJ I <1 1, 1 lLI LL 1 ^ 1 t I In f I I ^J 1 

i {j}\ L"-/ n i ^ i^J^ar j-m-jq 1 J_A * 4 * ili t *1 

*jL^1j ji-aJI t jJ<a <-a & Jju {jJ 4 jS? bjL_JLl lj_A 

^Ut < _ 3 Ja 4_LL L* J-S Lt *Ij £jf: ^>Lt_o ^jf ^ UT : J_ 

• wi-J (Jf-4 I Jl_U^ l ■l -^ll I' j 

In A^ J. n [ . —2 sL ^JLuA n j f :^4_&j ta _j <jl J :4 *JjLs 


'J 


L7 


i Lai In c*r i ( ^jj uliVjj^LjJl ^Lo (^=vj.I n> 11 jjr^~33 ^ A 

U (j \ ,j£j lc-crt^j L^_i_ 4 CJJuS^I (^nJt 'l^jI j 4 In-* lit 

^nlJ 1 djJLa Lgjj «iill 1A| *^jLc j. jr.^ li>- l ^L a ^ Jl>5 C*jI <Ga rVAl 

M u 

11 * i n't a i Lstj^jja jjiLLj) 1 4 _l 4> t jJ L j>_i3 u La juu 

• ^ 4 t ail t <3 j JL^cJ l^-i-uj 

JxlJ> jj_4 4_1 L :^4jjJ>1 ± a ?.Lul tjr 3 4—i_ij_3 
ii 1 j 1 J_>L lLv 4 jf jcJ _i i *C 0 tnc, 4 _q-*L 

Ay ^j| e.1 Hi j * J-"-^ Lo-h ^.4iLa La 4 ^ j n -^JI j ^.1 i^-l I 

t 4_jLj^ JI j—L 4_j Ju ^jjl ^« i ii 11 j LL I yj^ t 1 jJ 1 

^--^jw-4 jtif^nt f. [ —j_a!1j I c j,j 1 J L)t—^ HLSs> (j5>J It j) A j 

(j^ 1 Jlj>-Ij <jL> 1 uLLrtJ LajLjl^ ^ ^ ^aJ ** L j f :ij *if 

l. J*"m ^4JLl 3 t ^c7r jn- j.n ^__ir 4 -j_l^L(_uVI ^o-a1 

^ic jIaJIj j ^ t ii II 4jJ * ijj mi 11 4_LaLj>.l 4 j jLa^-j 

L)Li-ii >j t tg^ f fLi b 1 j gj 4 jliw| j (^) ,4 j^A_l!I 4_*_±j_LJ1 

<11 1 g j iJn5j L^ 11 5 ^ 11 ll 4 jL_ij>* ti] 

(l) ^ 

Lh 3 ^ tj i< <i 11^ 5 ^Li 3_>J1 ^-ALLa>i ljr^~ ‘ if 

* ( jL- VI jmA 


J.V.iZj 


(jl.3 AUL^rJ. ^4 |JUa)J L^X jjt. j-jju! L-1 <j ‘ ulj L-Cl-lSJ 1 (*) 

, [jjU^^iil] <u-Lb ^ ‘Heijenoort 



A q mJ Q 


L-iljiJI CjL^jLoII I J-A J^b . y J . Juj lU 

4_Sj 1 A.aj J j Lii-jjj 4 j9j Li/j Luaj f <dJ LLA - I Jj_jU 

^-4m i^j Jjfc . J-l^j ^3jLcj3 l-oL^- *Burali - Forti 

4_J^i>a 4iu_>v LqJ id i^Ljl 4j 

4" j ajm j “ f 1 nj ^ jJ I udJ j ( J JLC ii ^jSo 4 djGlid 

jj-UUl Jjfc *Sii4_*d5 Oj. Mid I JyJ J^U 
CjL^jjLiLU ‘iiij ,yj —ah q rj^o 1, i $ Ti) ^4_3 ^Jl 11 Ju) 

gjJl r/Jl I Lfl i-u-jj 4_<i^iJI cL^jLuilLa Lt j-^->- La-L>,j 4 -s -M 

.L_ijSLll tcJ5» J-4 -luj 4_4jL^ 4 11 J_jJ_lJ3 , pj->- dJj. i -cu JlaJl. jl iV \ 

^£Ju>.Vt u-ilj UlIxU-Jv . jf^j| J-S fj\ j In[jj Jj-^ 

4jIjjJI 0J-A , jl Jui^yU 4 LC^-lI oLajj>juJI ftJSw jjyJJ ^ j > 1i j 4-ejJl? u>r 
JU>Jl a Jj ^ lj^Jj 4_*j^_9 I lF> a 4 ^_uajj 

jLSld jlSJ L^_L±^w iCj! l jXL^JI J ^jJI 

*«■ l “' 

L* £jr a ;jv jllu.j ja gj t^J qL id \) 4_i^j^ jU" fuj <j\ 
^jl U ijwlj f3 jiJ-> -I 4-jiiaic jj-A jJlA CjjLS JlJxJ » CliLLaJu ^jlxlu 

cj! j ^j-UUI ^ 03 ^ ( -^Jfj-u ij-c-1 ^4 (j-* , 1 ^ 1 

i^jJIj j X^~ll £jjLhA\ , 4JUL1 Ljjj-t-a 

4 A i^jJl L-3JL4JI J4J 


JUn£^( (0M imAjtft 

i _ T ^jLiJI ^oJLxJI ^yj( J-t-aa dil ^ L j JaUjJlj ^^JjuLi 4 j*!_!>«. Lx!l_C CjJL^j ^ 

/j y y 4 M oL_d_ij}0 i U i />> I Li CjJL ^ Lc IjlA , 5j, J. >J Li 4_ j j _ j 

4 v^LlJ-i'v^I 4j3c_j-u ^L .1 iVl L J^*J I C^4>JLl ^lll J-lj-C. u11( 

juljLo j i ju ^.1 Kurt Godel ojj_^ SV 1 ^ 5_iLSL^JI L^ 

JL^I J J^-H cZjLd < nil Jujvf 4 ILljj1j^ Cijl^J Cjj t F A 

vjljiJI )juA ;j I 4 ^3 _uajLdw j^tj LijI^j ("< i Vi 11 iu-il oLi^JJa 

JLoJ . 4-_i-Lv 1 JlI 1 ol jAflLLJt JL-Ja JjV| ^J J ^ ot-Ji ^IC- oLj-LaLjjJI (jA 

ijj . Ld juj-ali 4_d [ j r«a . i jt j <F A Mlag < nI 

.if juVl IjJla- Llu iu LlA :3 ^-aL>Js^ 


Jl CJUthljj }I 


oLaVLc.j Jj Jl_>- <_)[liijtl 1 n La j- 1 j .X Vl ^ij. jjjjft q / xj > JlqJ 

LJ£) £-<l-J>Ji CjLlLa *JI <J-< 3 -GiJ ^_jy 3 ]Jh a Li-J r f U£) 

(j] . 4_u_oj V l CjLI .dij i(_3W ^ i .1 n 1 . L-Jj. < ^ 11 i^LjA-J-ll L-IjZ. 4 T j" it 1 

P 1 c 

JL_5 4_u L-l-u-2k] I Cj i- A c «! I 4 i « j j U 11 jIJlXl^U 4_l_la> L_i_u VI \s\ >J1 

4L_s ^jI—lIlc. 1 o )-iL \a uL^t juo.a . Sjjjiju jJ-^U o I L~ i^~ a l 

*4jJJ_i^ <U_L 1 ]c. pjjl jJI o^L 1 J (4_|l J jiaJl ^IjUlVl LjLX-SJI 

(J^ VI uj It- t L 4 J yj|jJ I 1 Ju£ 4 J r>> q JS o I jt-j —lo jj 4j 1 —ljjJ, I CLu LSj 

4-XaLl" ^ 4 1 i ul i ir 4_J>s_j1_J — <jLk V-! /yZ. 4_>*jLj Qj 4 4_- ’4 t I J_ul I lTq>. ys 

r I jf 

tCjLi^jJuJI Uj^Luw 4-LaWLa cjl 1 a i ^>3 

jjjJJ ,jj J 4j^i a LjLciail 4 ^_l2 ^Li- 3 O^VLi 4 j 1 JjyL oil 

OZiJj—4J f II 1,1 ij ^B 1 4-jj.ta J oJ^. Ljh4i la-d-3 Lc-l[_4 oL^jy 

Jlj-u o_c ljLvI . (^L-^ dH 0 j^j) 4j4_*j La 4_iJb 

L^JLB^J 4-JJj_UL j<J ojj t Cjyll_ufc 

LLua^ ou_> tl ^ L' Jill jUI .JaxII i,jl^ 4 _j-lj_3* 

ol^ij 1 jsi C_)LuJ J j "r"i t »J ol ^4 jJjuUU 4jl)J 1 jjJi_La 4^jL^5 

.(incomplete«^ljal^ j^r» j.i^ vI ■ ,f »4_* a. i i» ^La ^<j o*^j) vj^ 

CjLa^JlJI o-d LLil-Lo 4 J_A^_aJ! j£l la Vj J} ■ dJ V lj ' 4u4s (jr^J 

tjr lj 4 j -i ii 1 1L) ^ a -a Lijj u .11 LLiii-dJ) >.j LiJLLas ■• ■. 4 t( jb*—^ <jf o-l 

. L^_t^vj Vj L^jLuJ ^ 4_jV i \ ^ j q ^ ts*\ nH 4_Lil^ >4-1^^ 4^1 

jj-H 4_1 j Loa ^LjjIj 3^-0 LLfti lV"i < nl 1 j| dJ 4 y j jj 

Lq j jJiJtlc- ■> ^Ll jl iHjVi ^_j yip ^CjL_j_^j JlA 0 _a 

* _ " ’’’ ^ ~ ~ s ’ 
oly_3 4 S-j— i o^c. (jf ■ 6 * ^ * J ^ T —*-“^1 4-11—c. o^ l)-4j—^ 

* 1 Igjj VL |j I j‘A * f lL>~i i 4_Lx*_4 Lj i ^Jl * (J ^ 111 4 i a I iia 

J I l 4 ~r J~~fl l 1 j Ju4 4 Ml ^ jJI 0^1 J-C. J-l La 4 rtj 1 V ;4-1^ I J_A Jl<UJ 

j-i. »i j * 1 -?-* ' c r i 1 jJ I Jill oL-j oU i ^ Lcjj 

Jjul> o>3 ^i_S" oSJ . SjljmL-C. (J^£j J_a or*J i Ju 4LL2 J-J L mi a -ij-jvj 

L>^ 4 - L i A jJ I (it in La , < L q -J-ilaJl ^L^lj CjVt< Hi 

4 a JV-i J*1 oL^>l^ 4-iLc (jl Lrl ILLS jl 4ijL-o LaJ 4 j iX^ 

0^1 o ■■ S ■ 1 1 o' j4—iJ Vl SorG- ^ -J. ^ ? 1 1 /ya Li jyjij oT LaLi J Li*r f iH V 


|QJJ I 0>fl in 19 


JSj * I ^Luj-jLj ,j)I * j .j La j.~i SV \ ^«Vt S Lu^_c. 

v CjL^JJlJI jLj-i-u aljj {y* (J1 ■’ jjjJ ^jJa-sLu J->-^-s ^ 4_il ^qJju V LjjI ^S La 

-a- jj -* 3 4 au 3 J t liJ ^li-II j-£ UJ ^ 1 C^3 


jJLi- *Ll_lj ^<Jj>J 1 jf i^jLi-LLjyi ^ J a U I J^oSf 1 t4_LiLj £y* S 2 L AJtui 

* Cjj-^ 61 jj *} \J jj-A I JuZ>j} . i»i I 4<t(fi\ Ij AS i i_i Aj VI 

■* 

djj^SU JLa-j£Vl ^Jlj^. 4J-Aj_j-4 63 ^ i wL lA VI JSj J \y ±-VI j) 6 "tc Li^ 

4 i n»V> 06 jJ I ^6 1 ;j I . < 1 .Jl *L£jJi j^jLa <L 2^xJl>- ^3 

* s Jf ~ l 

j&a H y£ju. .t^Ja S L^jl * LiJ uj-ij j? L^jljl—>oj (jl tjjJ L&JjAj>- 

,^LLoU 4-ua^c. La. A La^-iL* <jijjLtjiJ^!M J 2* 11^ 

<_pLaj ij^jLua C’^' ^ \c. Cj 1 j i ^~> 6 jJ 1 ^j| (j'iJI j J. ij 

^ 1 -j. TnU CjLj ilaLjJI aJJj V jJ r CjLc.^ i^yyA ^^-3 CjLs^LiJI 0 JUfc 

^6 jLLdJj i4_iJj i3l Jt_S ^j6fc_JLi_uJ Cj 1 j rLjJ I (J I ^yi pijJl \ C^ . A rj .% a 
/ + \ 

«> L^jLs A i r^ j >JI 4 _>-j) ^ic, a L) 1 gl I t 4 j^L jj 11 iaJ I ^.^>*-> 

LajJLc. c^jLj 3-^-6 (Ji 6 ^I J- 4 ^_^iJ ^ L^jIj 

•hi ' *- 


^jO 4j 3l_l^>L>J1 4j. i i-jJ I 4 “f i T lIs^. a nil iljI j i la LjJl jli^a 


3jJ J^-iJLi | J) a -1 -*sSft I J-A yC. J I JLJ jjl . .._>j . Arj-A-^a 

^J 9 ^ rt j g^xJ 1 ^ /*11 jLgtjJ j^-Ll Lj J_C, 1 —l nl jj| i Lag t ,ij ^ lIjLj 
1 A4> * d*-m gj ^litJI AJUj ^-S I 6j^ 6' l t jLS ^ L J - * k ^'-6 

, >lj^J I 1^ j ilSL^a L^sl^g^l La JuLc l j . .<L_u l (jjS *J 



^^JJ) 4_t f j . J| L*J I jJhj 3j _hjfc. VLi Ju^q flj 4_L» J j t d^jjLaj) i-tlj 1 ^AJ^.1 > H ft fL-t ^. LdJ I jo LlA L-aJ^il jIJ (♦) 

. ' ■ r. ^ j)__uz a j^_ _ i *C 1 , 1 1 1 fi L j-J ni l 4 j-tjj-i .iJ 1 jl 1 JJI t_jjL^ 

SjjIlSI ^*Ljj j 1 Jj-js dwuLjj i. .1 Tl ^ajiJjtil .j^j- 4 ■4_Cj^j-a ^ A Lj-m d i »LjJ J dJ I I J n J * i 1 iJsjT Li^ £)lj 

- [^L^J-jJiJLlJ L^ju-ic_a C-iLjj^ . ^- 1 dojljjJl 





L_LJ I dj L_i_u_l, 1 4_ , n L, Ju (jVI j *uj 

u3j_uj t JUJl^-jJI ^ 1 , Cj I j < X Lij>J I 

(jri j i^L>jj 3——a ^ a, i-LiJI ^* <r^>j 

lySLa ^a-UJl 1 _l Jt j43=^bySLa <Jj—^ ^jj—c.^Jj 

^LdJ^_oJ| ^yj -J-ifc lIj L> Lv j Lol I Lxg-<-iiib 

JJ^u \ Ila i l^i^j j] \ $Ar. dJs^Lua-ll ^ySLftJ 

i*}>-^ 1 3 JLt3 


?*L*bjJfU 

JJLaAJ 4 m j. * 11 3j, 4 ~J I j Jj 4 <Oi i>) bjJI La 

1 J A ^ 1 j " * ^ 4 La I_„ e—ic Lrv I <^ya tySLsJlj 

4_i£J i n n 1 £j uayi' ^ J—ii mJI 

M—jJ_ 3 l-5Ju-£. 3 j1—*J 1 ^3 3 $ H — i-u j V 


•■jjr ^ 

4 ui 2 |<^^> j £■ —>-^LjJ 1 9 4 4 /n^l ill 

4 J f^L>J L i^U-L*-* LLoLa ^y£J .-Ljkl V ^ JvwC^ 1 

d > J i U> JI ,"s\j I HI A i /yl JLj j til 4 1 JJ i S-* \ 1 

(J La , i f j-C J j- L * ^ il 1 1 i—4 Lfcj l yj_j L 

^__j-j i A a Ju_*- I (jr-^3 4 —* ^^ ^^ 4 *~ f LI jJ 


LLiicr ju ^ >* jySLU JjJlSI 6^ J-^i j-LU 


J I i LjJ L>- 1 M I Jrj )> 

LfLJI CjI— j—uaLi^Ji ^jl— 4 ~w 
ipi al^ 1 *j- j ■*- ^ 

5jf—j—itil (j-aJil— ua —3-Jl L)L^ 

4 -lu di\ -j- L^LjJJ 

1 ^ ^ C A a 1 /i ^ q 

_ui^yi (Jii_ jJI ^ 

ijl^Lsjj 1 jlr L^jt 
J J J*\ JI L^ijJil-Uji <j_^_<ij 



4 -f 4^) *M (<uJ J< 1 ] + \ ((4 Mil ^ f ^ 11 ^aJjLJ fQ-Lj (Jj-A 

^—Li Ij (J-4-J3 Sa^Lc.! jjJaiil JIJ-ioiiL IJl_u 4 a mLi]| ^jJJLl 

*¥ “r 

?4jjfcLtIo <jV (jjl j|juCL_ul 

^)_4JU 1^3^- ^3-1 l-C t _ y ^S 4 <1J fl £ L^J f ol J i^LjjJI (_ylj J J-3 1—4 LJLc 

£ L . /^\ ^ f ( 

,jL_£ ^>-^>-1 ^j\_i ^j_4 iLtiajl * ' Vj flj ij 1 oj ^ 3 ^Lsl ^Tj jjk Ijla *^L 

<3.LIj I 4 -JI {jLl -il rtff.VI (jjJ £j5LgJ,1 

V* 

LuJ iSju-ila-aj 4_Lo( 5.1 4 ■<> Jjj-k 3 y 1 C. 4 iJLu ^jJl — 1.^1 11 4_Lq-j^_U g J \ g j M 

4j! Li_S i^IjJL>*L> 4td J-aLiHll c_xJt_j Jj-b-S jj-c L$_Jj^9 Jui 


.j.. 1 


gJj.c-t£ 4_4 1 1 Jtl 1 nfi ljLj ilsLjJl CjjK 1 Jl5Laj , gbtlj L?I ljVL^o Jj »Uj 

4_4jJu 2JI 4^LuiLUt ! £jA y J ^1 L"i 4 ^3 LflJ jlSl^LSj 

L-dJJJ (JrV U til C. jf J. 5 II 1 4 A.jl O J Lj ilLiJ J-iijJl ^-J-ujjJU 

((J^'L^VL 4jLl$ 5 4 *jLLaJ^>U l" t j 5 jIjI 4 l“t a VI jJi^t Ijj m i 1 n 1 m U > tj 

4-S-J^-Ia I C. L_j_} ^ —>JI 0JJ-B (j-C- L i—iJa_SJ| j J—i-£> g. ~i 1 J 

^L=kj 1 I >t jJjlU.jJ 4 x? . xil4 Jj) «ujj ; ! jL^Liis J^Vl (jj-lil jT ii( 4 _-lx< jJ^J I 

-. 4j Ju^a 1 j}j^ 1,1 1 i 111 oJe-t^q 4 1 ^LUL 1-4-4 

Cj ^ -i ils 1 4 > j i\r> ^c. J 1 j jut I £) Li ;. j x n;l I j 4j t I (_y* I I 

jj^a 4 j 1 . c_3j m\ jail 1 \S 4li iul g-5 (jLp^l 1 U l' Vj cj! 

iJJLxJ I CjLc a a i d S' \ 9 “ A 4 1 J a u\ {j£L LcLcJ JIJ-ljiJI \ J-& J-i-sS-S 4jj h j_uaJl 

^u&\ JI j mil (jl J^dJI 4 . 4i.j jJa 11 i. xj“i^jj ^Lla_j jl i4jljjL3j 

. 4_jj)t, 1^0 1 11 lit 4i^jJI ^3 ^ J^iJ lX 3 La-4 

1—4 ^jL-uJ ^j\ 1—o) L$jV ^ 1 gJ4 ^U^-L±A oL_L^LjJ 1 L-flJj 1 *l1 4JjLr«_4 
L*l 41 1^ 5 4 4 _i -WJLssi 1 1 gim 4 I—ljjVI J^_>. 4 ^4 1 4 r 4 1 .L) jl iJj_A]L ^_3 jj_*_jg 

,Uf 45IJJ J5li> M3 a^U ^tj 

-M ** 

L^^jlj Lc-ij _^t 1 1 J. -i rv- 4—aj) ^ rr j L^LaJ <L3 jj> 1 a ^jL> cj V] LLljO ^jJ L^l 

lLij_A^lJJ ^^^3 i —■ LoU.! ^IiVLLiJijI^ jJ j ^ ir — "ic'V^J (^jl_i_yj_aJ I Vj iij f (*} 

ijn. 01 .^ f -L>-1 jJ! tt ; _^_tfcJ 1 -—$\ 1 ^1 il j.in jJ jJ I <3 (11 ^ajjt U 1 j ^ 1 11 i.ati4 * 3J Lj-loLijJ i 

. [^j i 4 ^ ^Hj] jlJuu^VI IJljij Jj) tij j-^-3 tilljJ <(jrO 1 ,'n^LuuX 1 

I 4_4j^1cu jii v 4_duj-LaJLi L^ -l lx'- 1-LSj! a a VI 'i < il "K 11 IJ-^-! ^-11 ^jiij 1 * 11 ( *♦) 

1 ■—jJ h ^ IV 0 ^L(J| J fl | I _L_*_-a , \ 'WT ^L*JI Jowl *3-1-2 J|.rt-*Jl Ijjfjj III IJU 4 4_ijjJul^Jl 

1 r .1 iV 1 4_i J r> \C l 1 1 -a jj -JIj VL*_j_iV 1 4 * 1 t ln ^3 - 4.1 t-r-i I q »11 d ■» 4 11-> ^3 idA11 ^3 I f- I 

. [^jLuv^iU] qi (jL-UjVI iCiVLljjVI _flj 





LuaL^JI 6JLujIA 


^ a*j j— Ijl— u <— 1 j— ^-1 ^mftlhesis ^-1 i^aXt <, J 14 *i in» daij 

4 jii ml 4 ^ ii 2 j Ju-flj Ljlr ; * ^ajLuaiJI 

1 4 <^i AJ jT ^*ajl >J1 l)JlA JLo! ^ L^-Lq JL) J-aJI <jV < i JL* 

(j I I n oL-J-l^LjJJ 4 j i^j— 4 4_ji—u ti-3 ^jl LrO ^J3 tjl i ~i f VI 

. L^jLu_ui ^J-t-LJO L^i 5 ^ 2 uLl^J>J 1 

4j] *4_-ajJLll LjJLc ^513 tLgJLsO }i j i^Lj-U -v . .i j| 4 j.^L j^. Jj| 

VI 4^1^ 4jvj Ju 4_La (j^j^TiOi J^jjJl tiijJj? VI <^jJU V * La Lljj L-iJjjC jLajfc 

. 4_J 4-UflLoJl 4JliJ j^-i £■ di U 4 n J^yji j^S-4J Vj j^SjL^O *_£l 4 < A-tillL Ijjfc ^c_L^J 

t LI La 2i\ ^cLlj LLo] jj a L a JLi^v 4jf . j, a .~J1 4jlL jLLjj Vj 

ca 1 _i j-^LpI .dj j ^Jl JL^cVl t j_d dJLuVl JISIlIjVI jl 

l_4 lit LjL ^1 Lj-iLs <j_£SL J*-^ ^ <i M,! JLcuctj -gml Lj-jJj fiJa-Lfl J»f^J I C-UIUj V 

I 11^ l ^ 

tdilLiJl 4 j_^xj>JIj S^UlII 3 jl ±. ulL jj_jlLJI " ' J-uLi-jJlj CxsfallI jLo- j tJ 

UL a LsLqj (JjLkJaLjJI 4.1 idjjLuijl 4-Jj-LSi ^j-ul m^Vlj 

IjUl (yn JjuI J} i-^ao iSjuO^ 0 ^-^-“ J-^ CjI ^ ^Jaj jl jioJ 

_ ■• 

^_Lj iMi-fl iJLUj jL^Jhi o\ *(J=L 9 tltJt Iwi^ djuaLatjsu C^Jlj ijwJJ^J 

\'jJt 4^L^La 4 1 A .** J L-d J ^i j ^jllill ^jrlj L-jajJil jLqiJI 

4jJ^_>J, 1 ^Lpl Jo-1 it i-tuajj 4jjj_j-fi3^ 

i^yi ^jr iiXflJ J-U mjaVi Li^Jua J^l^JI ^1 Ini Mr I Jl^ djJj^a jl oi L^) i^>r 

^L^L^JI JL^- ^ Jl a^jJL .jjt i^U 


L^ii. 




- 4-ildJt ^Uilt £yi 4jlLl3 i t ^ij^u J_Ja3L^ 

j^aUJt i4—dL^Jl L^jI q t n ^yz 1 4 <; Mf CjLj-JoL jJI 3 j j 

•^1 L»fertility S_i^_uaj>JI J_^ + (3 -^Lj-j-^JI J <^A11 I ^ jlj^liJI LlI^I^ 

IjuA 3jlj^_c i 3 c^jJ jjj-^ ^Vl 5 .x ^.1 *\ H ^_ =r A profusion (J 3 SL L^j St f / ^LLa 

mathemacics ^ik^i J*>[ 5 -, i iVI J^Vl ^ mathesis ^.L^yi ^ui£J| (*) 

, [(jL^yiil] ^ 1 «" n !_Jj) 1 ~K J 4_£|J^JlU 4_l£.jJI |J I | < L ■ *^ J_ L- 1 1 C3-I1 -^3^ 

1 * u 1 iJ-J j 4 j n l Vi ti 4 “r j iijj—a j L-^J I * p 1 I—Ijji ijjij V jl i LLs? l !t1Jll < la>l (^*) 

^ddl *U>jJjJ jlu tl JhJjLi-Ll ,J>4 Ijljt A jjLd^pJI <"< !*>• ta J^Vl ^ " ■ .<j, JlJ a 4 _SjI£-Ji|j^J 

| ^ r i^ 1 1 ^ g ~i£ Jj-JtJ ^iiLiJI 4 n 111 m 4_uljVl ^al ^ j ^^4 4_j^Jca_Ul -4 j a f tU 4 jj Ui IIIj _ ? _^U1 

»[jjiL_>.yiXl] 4 _j 1_jJ Ljs_rfc- jl ' * JI I n i to 11 if! 

^L^J! Uf ^Ll^iJ ^Luj Diego Velasquez (Hj* - uj (***) 

%[jL o .' v -j-ixi] 4 jc. I ilr>iVl 4 _lujjJi! l |_ ? -i-a - Lujja \ ij^a , i»j3 Claude Monet — \Al’^ 4jj^j 



jQjjl^Jl ft.6 ml ft 


J-A U, l n fjLiJl i_y-& [ IV^J ^jJl ^l-IJI jL> £uU\ L-3jLjlJl jJ-X-i-tiJl 

(J^f j. cr j J_u^3 jX- ijj J->o iijLg-LI aJufc Oj-4-i^ I _l_jj bljLLg-4 ^b 


OjJj_j_>-1 LaIjJ j| I jOj Lq_ 4 a ijjJJu i-JLljj ^Jjb 2j)La LgJ O Lu^s LjJ 1 

Jj J^j-A (_yJj JJ J < **' IJ j -ljJ I tllSj ^ f in 11 j y tri 1 11 ^1 ts \ fl ^-!_lL>k ^j.* 

C->1 4 m j-*i 4 -j. 1 4j I 4 Qiti ilaj J5 Lj j> *1 jlj <La 1 JlH mil 4 .1 j j -w 11 , <_<k_L 


-L£J 


. 4 . 4 ^ LgAjjsj Lo t_b Lililf} I ^yb 4 -lCjJI j ji t L^l OJJt_] ^oLijlaLjJl 4 * j 1 lo 

‘I.lusLjJI . LajJSj (J-u-u CjLjjJsLjjJJ \£j->- 1 l _ rf K^^- ua:v O^Lj 4_4j 

jj lj a 1 • 11 jl>- l 1 jujj | 2b j-*-& cxi^tj I-L L> I jlv 4-LujJI Lg" 1 1 s> {jr h 

JjLiJ -lj—CJi_i_U2LjJhii j j> "i l jLHwst ^Jh 4_-oI!LI) 4 1 i^y 1_>J I , j«i-^M g "f U 

m “ 

4 £ j 4 "n ^yb ,^-Lui *_blj 1 (j-ft LsLjj Lg. / aj a 1 jj^_>o 4-o^uaJI tfJLgJ 

•*-* V» *■"■ I* **. 

ijLb OUb £_4J : ^ 1 <Mjj1 j_4 jOL^I 2Jj g / i±J ‘O.^vljj ■jSLgJ V t J-JoVt 

Juj_^c_jj! <jj Lg tbljpj L^jbljJ^tJ dll UjJjJ |wT -k d J 

O-i J r J J-JjwJfe-J 1 \ Jui * {‘^~~ > ^ ^ lIh 4 ^ J111 J 1 1 ‘* f 1 “V J i i Jj Trj ^ 1 ^ l 

^lc. j * 4-LAfjLlgJl JJ gh JlLo L)j i-flJ I j_bljJl j-4 CjI 1 in L^JI 

^yLc Ji-bL^ij cjLj—tbLjjJ 4JJLAS1 4_j ^Ij *tiijj ^ 

« H Mi 

^ lr pIjj j rtltj i4 j < l lI^ tl 1 * 11 ^j) ^J^cj t I _uajVl 

v t -g.^—1 lAI ri 4j CjLj_l^LjJ 1 4 A1 Jj-i J-^ LilJjJ JI ^jl^~ uil V < ->J I 

4j_}|_C CxL^ jJj Lr^ Lg-IL^-C-] |ju| ijr JLijb V Cj j ^ mi! I j^JLij £ljj_>.|j 

KjClj^a ^yb tfill jl J U iVlj 77 Lu CjIj iroLjJl jf (jr^J Vi t|jL% 

. l^cjuI ^jji jjb 

•7 D* ** 

^yb jj m "w (jSLaj V ^jJI oil j, t^LjjJt *t n. H i J-SIj 4LljLjw 1 j j 1 *%■ Iblj 


Lgjj^ 4 a 4 LgijjJ lQj oL-OLjjJJ ij_i 4 II jLb <ol 4 K 

^ tl LAjJiLD^ LgJl j" > ■! t4~i jlr.Lbj ^jIxu >VI J-d-lJl 

l^XL OaLjJI o 14 iiilb l 11 ijl ^^LUl t j r A 1 Jjij jliaVl 1 jl- 4 ,^1jJ1 

C yl^Ob ^JjVl LflT * 4 j VjJj j 1 11 J mil 4 A I nl J tl j 4 j y jJj_Lu VI 4 <1 mini | ; ^ 4 m 4 
^yb LaIj—^ Jj4 (J_^ Oil J OLjJl LgJjO -1 L OJI ^4 jl^wljJlj 4 _j_j 1 jJ 1 oLj_jL±£1L 

£^yjL_ujJ aU ^7r 4 J->-lj OjI n^LjjJl jQ-4^ ^yJJ » 1 f j 4 j 13 ^yjLijl 1 11 Laf > j 1 uC V1 

I Oil j i^LjJI jL-ujVI , 1 j in IglU ^yb jjyllt jLLaJ ^yb 

M_ijJL> Ji^rL—lit |J_j_S l_£i JO t<Uj. i-flJ 1 JLi^JI 4^1 1 Jjj-jv 4_ijJ_4 4 xj t 1 a M.ahabharata latjLL^{*j 

» 4j. 114 tl 2 _jL>X^ j^ij-usu ii _y4_3 t4^K OJri-b 4 (Oj-aJj tlj ^- 4 OjO-OJ 






l**ll J iaI j jJ| j^vJoUtnjJLp) 


rUjif Utjll 

bJLut jl t^juJI 2jut-ij-« cJIJh ^ I <4jft i iiLSJI cj LjjJclI!I j*ju3i j£jj 

CjLu^LjjJI jpLu^ 4 _jJI ijr A 7n ^yJL u JI jJalj-ll j-C 1 n h ^ o U l 
*L>. L 4 —£ j_L^1 ^qJLjJI I JlAj <4j j hi 1 1 ojub ^jCL^I jj^s Jjl jjLs^LJal (jLS 
L^J_u^| Jj_ju ^1 i j tS ? 11 q-4 4^ "* -jJ \ ajut j«iJLc jut 4x, 1 j la 

^o_t_u( jjjb*-! .J ^ ^ j ^Platonism 4_jjjl3^L_9 1 bM.)> ,<j—e_uL j u_£j—*j jj r> 1 ^ ^ a 
^ jj-^J! ^jJJI mathematical realism # i^LaljJl 

ju-iJ (jJ f ^-CuL^t-T. t 4_u LJ I 4 j ^ Mil U ajL & ^ J_V"f 1 a) uJ3j-uJj *J is^ ct'i a I j 

* (Jr*J-+£- jl 

il_ya ^v*i-4L>JI J- 4 L-IJ! i j^a 6j— a Aj Oi^jf (^yUll 4 j i^Lj-ll ^L_ut_^l Jl OjLS 

+* v. 

1 Llo~a j V-j 1 Uiiv)i : Lljfc £,llx.VI ^ 5 -^-ju-i-J^ GfcjJli Jjj ;CjjL5oJ Cj^Latl 

^1 ^JJI (^JLaJI jlia 1 it a JSLiJ) IIla ,J!lo 4^5 jL£ Lr 

4 i J > U ^JLjj dill} Qji psX-jJt LT^ 1 »1 JCjI JJ juij 1 rt C. ^3 <jT 

( Gf L^jjLJtl 1 uT fJj) i4jjui^ 4_uG mJ 1 jl^J gjjL. -^ o cu^La ji 3jj^ ji ^4 j _ ,_t .x 


j-A I jut <jl jJ-ujj tJLSuijVl (j-^ JSGi i^b L yl2_^ j^lc j ^:l* j 'V L^ui jx. ^LbaJa 

* «<_li Jill IjL^J 4 Jlul* ^gajlx ^i^ C^ u J ,jl ^jUunj J ( ua j-iJajJl 

qI J sCt c t :o : jaLu^-u ^Jj 4 uLLa^>- blljJ Llj/LultI 1 Jut CuJXj^-ut 

Uil <_ i m>t Ll!jx_C. jj-« Lj <Sa 1 IjLu ^ I Ci ulj-jJ < J-iLtuJ I CiVIjj JjLiV! 

c> c L.i-iJ 1 ^ I CjJU>-jJ ( _ jr lll 4 i fi A) 3 jjj> f^ll ^J-jlj LlC 4 Lau-i 11 a 5 jj 1 f aj 
1 JUJ 1 L^uuflJ 4 -OJjixlL tL^jLiiuSj jl j LtsjLJ>0 U7^-hj i J_ibJ_L 1 
,«j(j-U>J| eUjiljJj 1 L-l 1 ji jj-U L i q 11 jl 

oL_Xj_ibj_tl fjyh LjJl_j_jl-4 j^iiJ Lm nj juij t 4 ui a > J-^J i-GljJj-J j < c jL^j 

■n 

LL^ jl j ^ > Y JJutJ! q \ ^ ^ J jbj { l & LiJlIx unit BjiaJI jt nlrt 1( 

jl * Jbx. ^ bj^_9-fl jj£J ^oj jlj Lc^jJjJoji LiJstj Lll h ^J 

ji j^.Lix.1 j n 1. p- a j jTj 111 (jj^Li jj_J l ^ jLa ; ^—-'j * A 5 jL^| jjjj-;JJ| 1L 

j) . 4 _ujJLl J^il juljuv j.g«.^jJ^ Juj^l Li_£ LaLcJ iluljIoJSLj jl uujscJ uuLujaJI 

of jl_L^ 4JU3C-X J-ojJ Y J jL_tJl 

4ujj_aJ \ (_jJ] y q 11 !^baJ' I J-j* j-i . i i-«Vt \ 1 ^2. UJ 1* *. uj 1 j 1 *3 ^ J.jj-* 1)) sl-i li _ T ^ ( ♦ ) 

^ [jLao*-jMi, i] jljb -Ulj^I , j j . J 



[QjulpSJI fcLula 


lLUjJ 1 j 4 a fl-U ^-A L a J5^ i J^l-l^J L t ijj + jK rtlf 

cL-jLfi <j ^aJ I Cj Lc t} t ss^a _:>*j <jr^! d 1 1 “ ^ La I * 4d 4 j "p a Jj * L oLlm ^SLoJI 

O-J-U-l 1 llj flJ 1 $ 1V i^Ss-3 Lgj| Lit J1 A A 4_Xl_J— A^. I^J-A (Jj| ~V JL 1 u \ ^ 

CjLc. a—iojj .1 ^jj jdbJ-J (J-u \ £}t 4 _jU3^L_>JIj . 1 j A jXflJ (jLJl ^3 3ja_>^_4 

■%* 

. 4-1*31^1 jdjj ? ^H 3 ^_^xdL>- £jj jliLi V i j t A J I ^l.i dA i _jf Ltjj-t-alb ^^jJl 

4 j| jl5JJL1 <; 3 ^ ^ J. Dieudonne 4 _jjjj_o cj^—^ ^ j 1 **dLj 

cUl J^UL .cijjJ ^J] t— lL ^ ' >' ^ 1 |L>Jl Jf 1 i —d- f^i j) I i ^ 


d>£- <Lxi_s1j t^J 4 j jJo LjJI Cj Lc j-tloj-U (jj Laj <ir (jjjJLoj ^->! » U iu^aj 

• La. i. mi n (jjda^Lisf L)^ 4 j14tyl JjLc^ Lxuj. <4-i.fii4 

V* 

I wLuu ^Jixl ^ t ilaj (jf JlSZlcL)! : ^ ^ A, Connes I 

< ^Lj 4 j| JlC,V1 *_jLj3 Jj-4j 4 i > ii }J L) * 4 j * js! jJt j 1^ t H 4 ^->-3 i^£L 

V— ** _ _ 

i3Ij - ■ * * Llj < t~i j JO jjyJ-H 4j jLU <1 1 1 ! 3 ]I 4—41 1 i ml j.. “r ^T 4 j 1 4l^ 

Am 

*...4jajJli,i jLLiXI £.Ijj La ^3 IL*j L» ^y-±Alr> L^JJ ^*<im \ l _ 7 S1jjLa^j ahK ^I 

4_j j-j-cj-j ^gl i fill (jjl ^4 1 *>? LsLlujI ^1 « -3 Li.i l"i £- i ^ i^aljjJl 

■ « Ij^-iSLaJ 4^j h f 4 jLaII^VI (JJJ {J-A &J J ■ ti Ah ^SLqj V 3jL^_Uj t ii ^J1 

d 4 ■ jV iLJjJJ,! 4 j ^jJI _^t_iJ I i^Uil JmC. jl 4^jJI (♦) 

Ju^j IjLflia lsLLuJsI d I -W J_<| jLL>] 1^,3 ^1 (^IjJI y\-£ tj-^1 jlilj j^UUI -djijlj C-oL^ J"j 

cL^ *_iL l jJ (j-i^—ii-tJI ^jk-Sil 4 j1j_ju CJ*ijsJ (Jj-l/J ^ d^_>,jLi-iiil 4 jl 4_L>.j-i! ^Ja 

,^ 3 ^ dj. i ji-ljJ 1 o d_J £i 1 [J Jla 1 ‘ ^ - 4_n i ii rT 1 4^ jw tn } 11 j y ^ Uj C^j"^ ^ 4 _j_L L*J I 

■ JjVl JJUcJI c^rU^LlJ! _Uu>J, I ijjCflJl ^culL-ii dL*—o : 1^3 ^d^J 1 l ^^ :; ■ C ^ JJ lf ^ ~'^ 

. 0 ‘ — V * Y ‘ ‘ \ J. »-I^^r i I II — *t_j|jVl j Ij dJiLaji! ^ I U_d ^ !_j, .li >J, f 

oLLiil I \ dJJjtJl J_Li d; 5 -4 j1j iXS*- [J-i-Uj. J-^-3 1 [_>Aid dL * ■ J I *_* L>j !_ji jJJ —xJ 

, 1 3 jj 'C <U Lul . 1 I n't iJ J d 1 1-LjLajI (^.vC' ^ il”i I <1 A 1 11 *3^ j J * 1 rJ-li_|^J1 

,^_4 4 ^ f . ^ La wJai^i iir.3^ d_jj*D-L j^JI d_i*_sljJI lOJj ^1 j-jS’I La ^i jl "h-^L !j^4 

i.f>L>J! uIjLoI ■•'• LLjLujjLo ij jC i^jn — tJ^J lL^J 

l_Ui -Lx. J_iJ . J^&L>J dj ^"* 4 j jL-i LI d-Ll-tj-Ll jljJLal Lj-iij oLxxjLjJj 4-LuLtJJI 

d' L Lj-i-d dJjig j j^LLj 4 ii*-. i ,r i i i j. ij t ljfc_uS j. ■ m I j I 3 c ji jii s-3-! \ cjIjL>o] ^-Lci d - 4 3 ^ taLl V^ 

dl i—n 1 ^ Lj-^ > j i x>j-i j-A ^ .. j l n jl O -4 d^Lll ^ La _i 4 {jl * >, j-Jj it [ jjJaj j j j L-i 

L^jj, L: r ji LLL 4 J-mLaJ 1 4 . 41^9 dLi 1 4 L^jL-iuj^j La. 53-^3 Ld dL^ 3 ^ ‘ * 1 3-!! <j? i ^ d^-3 

d-sjj, 3Jt-Lj (_£ I 3 ^Jl IjdLu^il jJ^l-lLqj’I jkL 4.--IJ — 1 -uj * ^IjJlj (^IjJI £>L (jrL 

* [,,ji Luv^ll I ] 4_t"ij ~^J I j tt diJL dJ I—j_i— c 41 m c jj L t n ^3 d^J 

; dL, r djaJ^i [JJ 3 (**) 

. [^Jjju] abrege d'histoire des mathematiques (paris: Hermann, 1978. 

' j \^\ \ 

Jean-Pierre Changeux and Allan Cunnes, Matiere a pensee (Paris: Odile 
Jacob, 1989) [t_^JJJLl] . 






-tjj c.J^la jjj-jJahj Lujs-jj j-jlsI jll j-Lu 4^ -wjJ 4 ^ r. ( j 3j A*> SJj! 

. 4l*L jJjJLfcJJ (_£jJ| L-fll <~.7sVl <UUjlj tLsi5|j JJjdlJj i(_bjJLll IjjJi- (J^Wj 

4-LualjjJI 3 jj. i-^> 11 ^_l<j_] t^jJI coherence jji < >m!I 4_uj^ <?! ^»ui t-dJjs Lua.il 4_Jj 

3-lAjj^a jJjz i 4_lIjV| L^jjJlj) oL-uahjl! jj . r ji-T j3 ^\ 3 jC 

— - - — 

j_d IjjL£ i3_J_»Ld Ja C. 4 t 4.1 l1±1 L^j( i LlJj3j ^LaL^ 3 Jl>j i ; IIxcj <4jjiaj Cj Jjwl 
^1 *ar f ii il <jju3 Jtitj-J jj 1 i^ajl jSLoj jjLu-Jt |jj& * Lea c-tj^S/1 t-J^Vl 4 lj ^ li jl 

^<u a < “11 J^LlL jl t- j .j jl i Laj^yj 6^ jJSjIu { __ P Hl1 4 jL>-VIj pj-U t^jJl JIJ-oJI fjij 

jtSLa rj? I j_uaLw jjSL jl 14JL*_3 4 jLb 4jjlaj ^Jj 4^a_ |l ( j i 41Aj_la Jjj-fcj 

C * i \\ Luajlj .4 7i\j Uj 4—3 jjL> lJlUj I m-flj ^-C.Joj jjvLj ^j-JI Cj^LjL<j-jJI 

4jjL^| jJujJ dihll Jbl j_d ;3 JjJ^v CliLiii 3jC JO* jhl LaJ_t£, 4 < uni jjl i in 11 

.(CjUI jiJuJ) a j-3tj 1 g 'j j ^ \ oLjJ-JI aJUfc jjipj . 4 j i 

iLu^if ji_jj 4i!LoVl * Banach jrLu jMjjb 3 ^ *— jj i 1 4 jjIL^ 

4 rtj ii>- ^^3 La JajjJI (^^3 i ^LjjJl 1 ^j4^Ll 4 j jI ^3^^ 

(J^) ** . ■ " ' '^ J : f ^T j J* 1 W*' Ui-4 « ^j (O^J (^1 (_4jl^*JI VI tjgjj V jJiVl 

£T1 aLJ|j 4Ut in ■!,! & li^a IjLoli~n ^jf l^oc^ f(J^jJLiill ^j_4 i^Jj*_>.T 

. 4>a ta Gj t ULu {j-4 4jilaL>^ 3j ]r \L { _ r jjl 

4 ll A^3 ^!aji r^, lr. O^Jl22j ^^->1 ijufl t 4 I^J I 3u-} V 

i a! AiSLui^l L_4 _Ii "V- ^J| 4 t mi) 1 JL A (^ 7 ^ p ^ f 1 J ^ ^ J? -1 la ^ 3 L^Jj-fl. Jjg ^-t a ^ i 

4_C-j)Ui^ >g 4 < < .ilj i nil (J-usaJ ULl^I . 4 A l "l£j 4-jj^j 4_j'LjL 

* J-Jj J ( j h 4i VI jjLiJt ^_3 CliJotJ V S^lt tj-SJj ijJ^JLlI IjlA ^^3 jjy mi 11 

* 3V1 j . > i H LJv^j { \ £)j&J La 1 —l! L^J Lvj JlILs LLlLaj 

j^laj (jl j<iJju ^s_3 i c ylajS , | ^-L^- J-<j-*-JI L3 3 ^ SjlJ ^Li ^LjjJl 

J ^ m i 1 1 tjlj i4jj^ia <Jl>-j Jljlj VI L^ jJ j ^jSLqj Sjl "r a U ^jLd_>J I 

I j^yLcj , I jjjJl U? -CL 1 J^_L> {jj-Ll ^ ~ 4 Jj LjuIj JJ—xj 1_L_>J! c? JL4? 3 jjJ 

3^3^1-11 lLUlj L^j jl i j I t ((dJLiJl ^jjil» fjyi 4^j> « ^ 1 jj Li-A in jilll 

.((^llil 4.3 jjc^ 4 ^ 7 -^ L: pJl i^mil jL&jjJI 3Lzl>JLI 

t^jl ^jL^L U 4 Jjjje-1 IIJ jOjtjLcX-l Ij-iia3 vl m <llj jLfcjJl jIUjI J£ 

j-d 4-d- J^ I 4_i-a^!>Ld 4jjc^j ij<^La Jjwlj Lijj> j^gjJl 

jjj-d c^jJ **** jtjl ^ itl-LjjVl i^3l 4 *\ J ii j cA a jSI 4_jV—^ 14 3 j 3 >JI C-l d y\ 



m 14 


Jl£J 1 • ej It jL^tJ L^-J_a ^j^LaUij ^j-C- t u^JI 

JLl^I <tUii 4 L-JI^JjJLj lj_C,jL_3tjl Ji* ‘oLujIj ^ L~I) ^<L?l_U±l I ^yJt U-JJ—f ilTU 

jgJjw a I .cGjJLcj jjj-i-U JJiaJI p^ 11 i Xa 

SaxaljJI jlu iiJlSLiJij oji t_}Lu-u^) LT ^> ojj± S^-31 jJI { j^a 4^x3 Ij JLtil jJ-xj 

* ^ ^ illuminism lVq 4 a ^ L^jLu^L 4 j»^ LjJ I 

j-dij t j-jjLltl C->l_£-Vl I Jl-£> Jj—4 

^<w ml Q \ ^1 jjpfljf * JJLlJLl j^jJI JJ-d^M JU_^.jJl 

(Jj_i_l^IjjJI dy<\ t^\ “rj ^jJI * *“f1 1 <jl La. 1 ir. 4_ji^ tjVf (jJJ ^ 

<jLL_i_(^3uj ♦ ji jLI-U ^y. i^-^jjJ I cjLjJT ^yz 4 f i t-fl 4 jJT ^1 ^ J fl~m i4 

4 ^ jt 1 ^ If. ^3 j*_jljJ I ^jj 5^"La 1 * i ^ ^_u^=> LiI <jj Jj-oJI LuSLoJ 

fm 

<Jl>1jil i a tl 4_LajLuLL-4 Sjjjjuaj L^-i-u-fl-i 4 -^.lLuSH, I 

J MI f J_»LijJl ^ru Jj W ^ H ^-Jjtj jjjJj J>J_*J iJLill J-l I in L7 lc 

j| ^lc t4 itiAjJU jjITlISI j> JJj- L>llLs (jlii &.djJLdJl aJu& ^ j".r. JjjLjJIj 

dlij yi\ — 2—C. 1 j i^LjjJl <j_4 JUJLjJI ^CjI J—B L^L , iiL 


< flt ^ 


jLSj .jLSiVl jjji3 (ji 4j V t jL_J_J1j 4 i 4-11 ^Ljj^jJ ^^LLu-aVl 

(jyiujJ-ll J r^> tJ1 4 jL^j .La 1 4jjjj^^_JI 4 4 j ulall ( ^ ? lc ^/Tr ^jJI 4 CjLq_jt ^11 

1 ■'i <i i JujJ 1 j. ^ ^ 1^ j. i d _i jjjj l** s [lyjuO J L 1 L A i 4 i jIL f ^ i < Lj t j j 

aLLJI jL^Jj (j? ^JuJj (jLS c^p- K mA frlji ^>4^1 4 

StiJjj ^£. Ll^j_c. CjJ^v IjLa *3 jjLlL 4 LLdJj J^Uol VI *JLa ^d jj 4-LilJtj 

4_jL>-j L^-Lfljjl ^1 f. I x-l-u^Ij i<LL4Lit_aj 4_!bV. n-> ^yu$}\ jLaJLjil Jl_oJ 

1 4JS^ t JlA - <■ <i • <^il 1 (jia Ij - 43 ^j-4jJ 4^-sJLaJ I jjj ii nil I Cua Lll Ij i ^ J 

jVI i" i ( H*\ rj (J-^-4 C^U^jJuJl (."<1^4 t LlJJ-Sj t j5 4 jUA4 

4^jU_aJi ijjLiill ^LuLil q\ ^ 1 c. tjVjuILiJiVl ^ a1_l 4 djj_j_±j JjjjLp. Lj_ujjj Lq 11 ^i 

* Lal £>-1 jkj^I 4-4_l3 1 j ^jVI t3 JjJpJ 

ij^c cuj^>lj 4 s^jcl 1 ,jl j^w 1 ^ 4 cLxi^i *5 <iijM j^jlg- ^ 3 -^ < t jr ^ J ? J - i:1 illuministn t .(»j 

LAji_L-Lsi—a Jj' iSj _Ljj'Vlj ^j-tfl j aU ^j-4 ■ Wrt ■ °l (jjUvjjJl C J 1 1 lj lJjJlJI jJJjJo 

1_J fiLjjjfLjJI CjIjJI i_law^J (JJjJI ^*|J—>JI y* Uj J.JJ i ^1 

4-iJ^i-^.! f~<j Jjl * 1 T J >-*^ I (jr^ L,^ ^ j f (J-U-I-UI J-LCr 1 i—^jJU JL>U l 

i-^ (_j-S ^ ^ ^ / -JbOAV ^il_»-ll ^iJwC JiLi 4 -j-Ll 1 <^v -' V ^jjjJl jjj. At fl ^_ r 3 jJjm-S-U (j i nl i q_A 

«j^U! (J^L-p?) 1 fill jlU ^ * “H J ' 1 — Qr£-\ j uuj 4_ajuiJJlj ^jjjJI 

* d rt . .ii n H ^ufcl ■.; cL-a^C'■fcJI J1 n"r \ ^2> 4_IL_uji:i)j (i I a a 





i*’ j L i ij\ I j^J| 


^ £ 1 4 C. gl J f fi gjdJ I 1j-A J lj> 4 " p f il—i g)J) J lL>Lj-] 1 ^r*yL> 

La £jt i^JLj 4j^jLjaiJ L* gLj j U ^' ^v^jjJ jJjIuj i^i •> dl 

4—>- L>J Iji 1 J5" ^.4 tL-3 In t1 Sjjl 4 J Lc j_A jJj i <ii j« 4^~ j 

«ii4 ^JL*J 4_?tlXI 

jLS^Vl Jl L^l—«| 4 j i^LjJI 4 j i eIjJ 1 Jl-u^ ^. ys l\ CjLl^Ij. j-c VI 


1 4.t a 4 ijjiii oii 11 djui (ji ljt Li. *^ijji 41j iu ^c. lALm sl^sju y ojj i*Viu 
.4 jjJl_>JI ^Lg-udl 4 In t nljj 4j j) n: t, 1 ^3'ljJl Sjj-lo 1 g ^ ^ 1 jj La J Lc. LuLSl Jl^l j J_jj 

LL£ A. Darbon ^jjIj 4jjJljI >— tu IjjJI j-tiu JLLa ^ 1 u j r41 L_3^-i_uJj 

, ’ ' <Lc uS jlSliiLj jjLju ' ^ ((4j-LlL^ 11 'vjJJL J-ujj, JjLjJaII 4 i<^ I.^>-k. 

ULI i 4 ij^LijJ! tJ-^j 4j♦ 4Ij ^ ^tj 

rC-ij 4 1 Jfl 4 4 J c, If CjIjL_u_C.L 4""ar v JlJ 4 i it A~i v v ^ j!1 ^ <a >■ TI j 4 _jj 1 j ■ 1L 

cjIL_ uLoa>U 1 4jLfcb r jjL Vju> jlj ^ 11 iu tcJljj I j_a o^- 

y* jjiij'i 1 L-Lu ljufe ^ j-aj - Tj-_i_U L 'wa - indiscernible 


(***) 


, LcLqj J-dojJl 1 Jut l"i 1A >-J -L3 L>Lu ittf. L _^-L-2 

cJ bl^j b 1 ^ 


tl jl LjJ=- 

l ^_y£- jLd,l la-A i_ a. i*7i^Cj 

+* 

jLS"! jl_Zlc.^yU SLijua Ci i ai 11 i LiL-m Sjj ■^‘‘m 1 i j ? 4 _j( J u>» t ^t| 

.Lilij jj-4 ^j-usjXI ljut J-xjj_^u y . L^iJajS^ J i _yjJt uiij j\A 

Jl uJa * I ^ jJj jLL jl L jja- f uj ii filb V 4 j_jLL> CjI j xCjjuv I 4-3J ^ ) 4j^j 4_<u 


I jJii 4^ j 4 jLi^ ^ Jean-Pierre Changeux ^JuLiJ ^ ^ 

_ ^ — 

j-tl Uj— i ^j| ' t^t^-Vj * ^Jyl CaLjtJl^ ^j j Li ]I ^UjLu-Il ^3 £yu ^—l 


:c_u 


jt Lxulj iluiiwtj Lljjj ^ JLo uJuLlajJl pjU n j ^ m >J I *jJljj^Lj 4-u»L>Ji 

L^-iJJ aaLijj.'jb w n-jl_5-il_3 ^ i V 4-~ <~i~ d l ^-tJiLjg'l giajJ.1 ^ 5 j_J1a— a ^ >■*" 4 j ji j 1-^ i Ji -v. J {_*}• 

j I jJ* 1 Lgj i Ui 1 j t .% Li jJJ 4 -lJj jiil^ (Ju ^ 17^ ? p 1 j ■ *■ 

^*)Andre Darbon. La Philo.sophie des mathematiques (Paris: Presses universilaires 
de France, 1949). 

<\a ^"l tj3 j^^Ll Lu Li_ 4 Lft-ij^-i V Jr-^ jh±£- La^- 1 ! iJ-i ^ i rti j 

4J1 |j<L j e-d 1 L 4 i iTij J IjK-d ) 4 tiL LlS \ 4b 1 <1 u 

JjLljL JL aj ^bl^LcbJi Lc-i jjl JdbJ-g 4 n f^l J [jt . -I S " -bib I J-4s 

Jj_rwj g-t.- v b i ,.> > ^LUbj ,4 -lILLJI i ^ j’ll ^ . .i U i "k. 'yi j | L^^=jT^ 

^LJLj .el joj; £vjbj J^SLII ^^,.3 L-a j-uj lujibo .D^_rfc.^Jl ^j_-a JrdjLA_co &\ i\±j _ » Ji j i 'b' « 

uiiLa JbuLijJ y! JLoj LJft s4_Ul 4 jLlc jCjT ^yi Igjl Jj-j I Jouu Cj Igj a" j 1 4_^J ; A “ LCr ui^ 

ai-L 4 jJ 0 n j p ^ ji Jjjus ^ 4 j, 1-^; Li til q-4j , Cj I y— <LJa1 ( = ‘ k ^- £ ' fU_ p_a 

■ [ji Li>- ^bJL I ] 4 ii i r> JbLLtjJ 




ftnin 19 


<j^X (J *J t4j1 J jjfc t4jV jj^-0 j-tl jrj, “i "r j LLflX jjj L_lL 1 i^ljj 

^J_LJ 1 ^ JLo i ii > LaJ-iXj . 4_i «LuoL>J1 4j Ij LLJj 4jLo}Lc. < 4_i_i_lX jj_oj 4_>JljL/a 

l.i ^jljo Lqjj 4 jLj3 i j !11 3jJl 3 J^L>. ^llt olbl M-.VCV1 

Ll-u L£ L _j 1 o5L 1 ^£L*u Lli j) c. £■ 1 — d ^3 & 1 311 jJ I j 1 a ii 111 £)1 * lL d3 4 j 1 jtj 

'w ■* 1 

* Lj j£L d~ 3JT ^3 ^jiufcjJsl ^L^IjJl a! i ii 
4_> ■ jJ Lq ^j ft i^i ,1 3 1 j _i ^ i j. l >_ULi j J) L p*L ~ ir VI 1JX 

^ I o i ^a jlitj V jJuL-Joj .i .Vi ^)l 3 jl_u ^S-1j .3-iLx jj j 

fi 

Cj I j i^ LjjJ I i_)^»ei_cJ cJjJLirl J-aJ : u t J j In 1 1 ^ljjLJI ^3 jLLx <j1 ^ * jjj 

uJJj 4 i j-j - La JI 3jxt_*_4 <j] Lit^o cr^J ^1 4-jj J c- C. j ^1 OJjj 

1 $ jlf j fjjlrViM /jjO ^ n ill I (j^j^Li £-LL ( _ 7 X t '_7 rw t{jr^ <J^ J-*-* LgJLs aLft.mil 

jx Lo liILa ^SLJj * LujJ^ ^J 4*\i i L^J 1 < i*n 1 j 1 ^ *Lp j-a f< jj £jl 

Lo ^zLl i^i LJ1 4>jl 6 jJLo ?rJ^-j jjLiJI ^jJI l -la t nil I ft 3 *LLL 

Lo, M o lift iiauJaj ^jJI ja\1\ *t LLJ 3 jU_j_4 aJL4 

w *+ 

^3 « ^Ltu 3 (LoLL ( _ T jfcrjLiLt j«JL*JI j^LLl^ ^LLj 

4jL^ £^jjLl-o l-$\ jL^S \ ^| i^LLill Ijl^ ^JL*J1 ^ 1 ^ 1 ^" 1 LajJLt 

jj ^ i.n a 3jjj ^ 3jJJ a.i a LaUL ^ LJ 3j^o ol j i-hLjJL ^ii‘i 1 j 

t cj l 31 - k. Lt 5 jjjL LL] ^L->- JiLLujJ .1 lLIAi!I ^LL jJj 

J1 1 i u*s -1 i4_iL>%1 4 rtjS ^kJ 1 <Zi t ujl jjljLLj 4jL^VIj 


, g j j £j_4 >- j ->- 5* Lis I jj^Lmj | projector jjTiSLvjjj] lL>^L^_o 

4jaa_mJ (j)l\ IJl_jj ^ila!l lu \ LiLl tJlJ_<_aJl I JlA ^1 Jij-U 

^rulj^ ^^t_3 (jX. 41 n"i i fi o 3j}j i^ 3_iLk. LL3Lo V 4 j| 


LUj LUj 41 i iL ^jx ^J-L^d n ^ Cjlj L-tbjJ I 4 * j i L (^i j^n ^gJLjlII 

jji jljvI L" iii \ [JSLiij L^Jjj La 4£LLia_d <ljj^jl!1 I ^ j^i 3L^>■ (ji 

j-ulj LiJlIx lLJjJLLI I rj-uj^La j_jx jJsL IjJLI L * J *>■ ^yj ^LajwJU 

tj}\ \ JLA Lajj ^3 1 LLJ I Jya t-Sj-uj . 4 j 1 J illj.~L LIl IjLA J 

^ LLjL 1 4-flJ-ul3 0 jxl i HO ^jfjJ SyA CjIj^LjjL 4 fl 1 ii\* ta luLl 

jj^ua—flJI 4 il j i ul _I 1^LjJ 1 LX ■>■ ^J1 ^-J jJ L j 


tjf lX^js — ^j-tljjL.i jJ 1 £/ulj_3 4_i j_ju^j>J I j ,jjl i u^Jlj JL^jJl- 

aJ *4 j ^ei 3 j_j_> jJ I aJSLulU % L-juu^ L^J ^ i fi jj j^-LsLjJI j_s I jJ I 


t_£_J_L 



iZi LuaU jJI n mi Ifl 


t ^j-u j c» 1 4 J —j_£. i_4 —tli Jij jj 1 t 5j Jjljw idJca_i_i_uJ 4 \K 1 \jk 

Vi ** 

jl—f/il >.Lj (jj! ‘((uLULL* tjA L&)> : O3^3 a * t 4 J] ojl—JiVI jSL^j V 1 _* r w * J 

*■ * ^ ** *» 

.^ 111 I j 4 _l^ 3 t_Ulj jlJI jj 5 Lj ^ - 5 03I1 4 J 


4«*rit drfjJt 

* nominalism 4_> ^ iul 4.^ j_i I^ULai 4 ^ iql j 4_£.jJ jT j^q ^j^dLoc V 

AjLlC. CjI ir^t^jJ] jL j ^-& 4 j < n^U 3jj_uo ^ i^41 jj^-i *4 _LaIjJI 4JIaJ1 

(^-5 JUJI U£ i4-L4^L>iJ 4 jj 1 I nc.ljJi] La-iia j-lijLcj 4_uJ j£ 

jiJ JLAJJ L^-lj J ■ jj—L r l>ljjJ \ {jU AJLAJ jJ £J-bjJI llufc* Ijl-lJLjU L^( Jl4J 

- UjLuu i?j5j JjJ ^Jl -11 jjjl J 4_J Jjl 4 A /u^jrjjp 

hypothetic*)- 4 ^loi—i_ii—uI _ 4 _j— 5 j ij dal _» i^>L>jJl j-jjIj j> j i n 

a > £ ^yic- j ij 4 j Jt i ic <i i a j ~ i 1 *ff deductive 

«jJU <—iJlL * I j-uiAJ jVjJLi-iiVt JlcIjj& i 1 i’t iIj Lc I jj i *\ i Ajj^sxx LfcjljJLa-l 

. SHa±X I Jlc- UiJl j-jJo jil jj-AJ I {jj3 ^tlll ^j^^yLetJ^L} SljLiil 
J *i ill Jl>- I j_4 4-Lal^ *5Lc! ' <■■ ^ ^>3-H i J—lS” Lj jJSL) 

^ i^> nj I j A 1 nl^ 1 4 Cj 4 j <i lm*^\ 4_C^_tJI jjL^ xwiJJj j_4j ^ £j[ 

M '“ Fr Mr 

L:r L.j * LilJ J tuH i Vj . w4_ljJU1v) 4Ju4 Jj— a ^jJl LfcJjj CjI j JI^Ji -vL 

jlSLbl t nVv a jjl Jj—(Jl [J-Ojj 4jl_^ iju IiL J I ^4 U AJlM I si uxJ ^4 

Sj^ i^iJ 1 £>j^& Ji —4 ^ ^ Monads cjIjIjjJLI -■ 4 j >.jjJl —l .»1 j ia 

4jTj i_gjJl 4_ujJj_u>. (jLa * j-Lp- ^J 1 Cr^- L ^ L > 6 ^ , 3-La-m d l 

1 fc*. M 

(11 4 jj I ; ^LjL^ Cj L-J4 Lj^J I iJ7 ^ A^xS^a 3-i j I jTSj CjLlIj S jJL^j ^jX. 

L 4 J Cj\ 3_jaJI ol^Kil £ U i 4 1 n n 4 j_LbLjJI consequences ol >3 »U 
(Jy I t Ljj J ill 4 I iT 1 - 1 J t^> 1 ; ~ l 1 43 J^l^l I■ t 1 0 ] - 4_4^_Tl? 6J Jl 1 1 it^- “ Lj-a-X I In I JjdiJ 

Jt 

3_JJ 1-lj ->>I 4-2jj> In j 4-*3LAI( jJ_jLl-oJ 1 1 ,-4j 4 a a j t > ;U n 3 03 Jla I . n( ^tl\ 

^yjj) 4-jlS ill SjLlAJ . tt jIjIc^L SjjJA Cl) I I A# 4 I 4 J J^5u Lq IjJiIj (<Li 4 i>d 

i^l j > v^ L - 4 ^VLi 4-j uS a j 4-jj 1 j I a I 4 ii 4 _l-u3 L)J 

4 J 11 lajJ] I ^"1 1 1 3 1 ^ "1 i j Jdd j j A 1 1 ^ 1 ^ 1 ^ ^ -w. | 


jJliLsf iljw^jJL jLJ L*— < a ^Ujj ■ IS a 1 j-jJjj * j 

V_* - Lj_i\_i3 jLjjJ.1 * * U $J-A _>l dl ml J-U 

j_yILi l ( A j^j^J I L^jmSs II^S- i-S n I J t_^, 

+ [jUrw^lU] (JpC- 


-«-l -j j 4 rt 1 11 i 3 L -i k l J jj l ^ i -3 Lj^-L I I. ^ ) 

J ji I *) r' w I'j -^_yJ ‘ *Ol .'.>'11 11 j iJliU 

fcj JmLxCiJ V* U*^- ^! 

^-Lajl] L^ila Li Jjq JSj t I nrt rj CJj^jCu 



roJulgSJt iiiia 


CjjJlaj Jl-S <_j1 t n r-J I j 4 < ,i J 1 Jjl ( _ ;r Ll 4 I |U-dJ J-iS 

V I jp-w V uJlj>- ^jr^-j 1 ft * 4 >- >J I j ^SU 3 * Q ~^3 * m ^ l^ ^43 

. CJ l—L-UD L)^J ) V J L-ftlr. J>..i I * * f t 1 ^ i-LlTl-i J.U V I J ^ 1 i jj | ld\ >. * - ^-1 1 

dj\j 1 i ~i r 1 All Mj jiLo-j] (j!^- j—u^—OJr 4__<aj '[ is\\ 1 4 i .q r .i V I 4_c,jiJJl (jl 4 t 1 j 

d-i 1 i-i^lj^JI jn^LolJIj jjfrjl t id 11 j 4-1 j "vj | t 4 i hjjj 

Jjl <4 luJu jyjl-S (Jj-a i 4jq I „Vl 4£jJL]i jLll^jI t l <jJ 

^5 LajLl^iI Jlju ^1 t4jj^_uaJI <Lt_ujjJlLi ^ <n nj l_4 ^-jLj ^Jj 1 LLuaJ 

« *4 ■ 

3I) ^IjJt-l-Ljjl 4 j S ^ * ^SLjLa ^J. wi^Vt i_oft.jJLl (j4 *.a| jJll 4 1 jlU 

d^. J \ j 1 n j v^t-^3 Ij_a j iCjLj_tJbljjJl 5^t-i-Llaj 4 J SJb^Lc V I \jji> 

^IJLJr "1 ml J ^yi 4,j i fll jJ| jLlajI Jl>-T £*Jua_l La jj-uoj .4-dp^Ld jlaLLII J i X -Si 

1 jl*£ /yjJI (^/LLLoIj^JI 4_lj^Vt ^3 i f/CVl 7Z-Q 111 

tj{ 4-t4111 vi 4 _c^jji i^_u-tjji j^l>. ly 1 h ^ *^\ g-^.m vi 

gL jIja 4jL a^o tji LT^” 1 CjL_l_loLjJ| (jl ^Ic, L^a 

;Ll^lj 1 ^Jl 4 > i- . -lJ Lj 4j1 ~r u ^ 4. 1 i^Lj^JI ^>11 jjjl mi jLj5t_^a ^1 


L^Loli <lL} 1_3 CwL-t-t^LjJI d * - 1 ($ if ^L_bjJI ^ 1 * *i. i n ..i ni,1 4 j j,^ i^\W 4-x.^jJJI 
. 4 ^ 4 ^VI *_j« 1 Uti I j-&> J^ljlll (jJ| Jj-Hj 

*— v, *« 

. cl > j I ujL&jJJ (jjJ-^Luuq j^K-ii^L»jJI ^ya 3Jj tiJJj 

» Jaj Luajt ^Sju (jl ijj 4-u.jjJll (jVI Luajl—^j 

L 7 k. 3_djl! Jogicism SuiklLl 5-cyJI» ^ ^LpjVt ^j ,..1 

3 -A , t -i,jj La *JVj_LljVI 4 jl^r L^jSLIj nLaj)j r XVI g^jJll 

Ij4)j_}.1.j ijJmOjJUu jjyjJI CjLi_^jJu 4 . ri . uyA yl j i (jl 

y^l-Lc [ _yi 4 _jJL^^ i Lclc-> Lt. cLLLj J) Ini II Clili ^ i Jj j i " 11 LliI * I Juw 4_j 
Ljj] . HI J J*C A"i 11 JLSLiirt L_S^ (jr^- ( 3 ^kl^ 4 JjI_Bj ^Li_4SL>0 4jj1 m 

LljjjjJj 4^xljl1j£ “ T jl i(jo/jL>Jl (3i>^ 

t Lla-^l i 1 4oj |_a6 JhL^jj JJ 1^ jj-uaILl( t JlA jj^LaJ *4_il]| 4_gj 

^ ^JJ Jij^o JjMJtJ CjLj-loL^J! q] J^dJL 

,jl_J3 j ol. >- ilaLljJI JJ_^cj I ^LlJ-j j j 0 ~ij (jiiU! j! 

" Ml 

^4_ujjfci 4 i/u 4 -j.4^ 4jj Llo» 1 LiaJ I L^iSJj iL_iiL_*iI 4 .ulbIj j d il oLi^LjiJI 

► "i 00 3jfc .1 mJ 1 ^^3 ^vlj (*) 



^ intuitionistic school ^jjJL ^a .»j La Lai 

La (jjJ-Cr dii J-L LjJI jLat-A y 1/^1 a5 JjLnJ L^jL^ ^jl. 1 11 1 ft toJd^a 

\ Job JlSJ s 4_L JL>J I 4-jj j ^11 LL>0 £^_lLiJ La wi-ua i LdJ i^-b} i JLj_>J 1 Jj j l 
La ^yjS ( J_LlJ j^pil oL^JlJI i_iilj ^ jL-aJLa^lj <Lut a dil j g - * w L ) u3J> 1 jLx. 

■v* “ 

4 1 Jl>- ^ J_*>J I d a ji, I t J_£> 1 ^ r L j> i/ai l_5j —Luy * 4_iiljdii ^ < fiJ laJ 1 oj i ~i»j 

Lfl?L1 ^.u^LjJl 4-j i LLu i 4 j i-uiXaJl jL-LLcI l-ocj 

Jji _ L ^ a i^aj Jl *jJU Li i iiJ <j-A 4 j t 

J--L C 4jSLIj J^Lv ^yA Jj) 1 J A ^-idLj j UJLlA — ^J^-X-LudxJt 

^4jtLu X-4J -£-U-A £JlJJVJ ^ L LLLgJ 3 lX^1o 3 j_A ^ LmJ J-w^LIa 

^j-j < ir ^ _y*y * a ' L . Lj_c.LuaJ j t ^ LjjJ 1 4-jJjj La j-SljJl *HJli JjLLa Iw L 9 J 

*j i ^j-aj ij mi M' 4-t-» < m i i(jjSL!1 3-^ j^LIjLoVI jJsljjl .jj ; JgJLLS 

,*■ 

’Uj^ ji ^ 


4jj-L-i ^. I i; I C-t^wJ 4 jL^JTLa JJ^LaaJ L_3j_*-J . 4 liu, ^ AI 4J J-^T 4 _qj J !ju V 

J i~ i4_c,^JI o JL±> ^LuV Lc-lLj 4 4_i d->LjJ I 4 -j-^jJj I f 1 al ^ ryJ * \ \ 

^)L^ L^i * L ^»\ iTu) ^ i t^rLjJI ^^I j& a La LluLjI CjLu-i^L^Lf 

1 ^ i j a is l ^j-a£Lj ^ ( <_ca i oV1 4X t j^-^o i j_A 4^i i..^ LjjJ 1 4jj^ jJ y i i uj-Luj 1 

J 4_J_AJ-jJ 1 oLJl till! ^yliT- jj-O ll 1 1 La jLLa 4_lLL ^^9 4 J n y. y 1 I 

T LJjj LLLjI ai I j-j % i^ LjL^jd^-A pLmJJL 

jLnj^I Ijlj^ p.L-b^i^l t4 -jL- ill jLj (_gl j-a JL>J1 LLj 

SjjjJ) ( L_iJ ^y^>* t C-lLLtdc) j CjljLdLl ^jjJcs lLJL-uj JfLJu J 3 In I 

j^jLlII jAict-Jll ^jj3cj ^ij t ^j 11"11 j-djjj jji c_jj 1 L 11 jjl . I jf j^L 

L;r 3 SJljLlJI a JU-SjJ I OjL 1 J-Aa . ^ i A LliSj L_j-ctsI JuUj /aJLSJIo 

*r ■ “ "• mi * 

LflJLmJj 1 4 >ij i Cjj_<1j A 1 ^ £ Lua La-? CjL-^jJ-J1 L aJI £j^LJ1 » L t ol jl 

■v» 

uJJ j jljlj CjL^jjlJI cLd j ijL^LL^L . 4..di? cjjLSj^j L^ L uljJa 
uilJj Jula *4_jjJ^>Jl C-ll i fXLjJl |A-ljjI di _>0 4 _k mljjJl J_ALlilj C-t. 




(j n i '-"L ,L. Brouwer (1881-1966) ,i iipL^JI jpi 6) 

A. Heyting (l 898-19801 oL^LjjJI a.„u j_u. „ j; ^ 

, [jL«- j^.\] i svo fLoi 


pj£l»SJl in 19 


ciiLal A~t ft I 3 jLc,1 Lhj? j } t' &y 3 >• 1 1 < % 1 j t nl^->JI j^Lu ^6 1 f| 1 

jjl_uj combinatorics caL j>L>oV \ 4-1av j $ ^jjjti Laj £jLL>JJ 

* SjL^J 5UI L-iji] Ci-j^ t( JjLfcjJl Jp_d JjjL CU^/L^O l_L> 

R.Wilder j jJLIj i4^jjJ,l oj^j '^0 ^jJI ^h-h^LjJL ^Li^iLall <jj 

y i ic VI ljji-1 ^jL> Sj^ulsH 4 jaa^1 jlij Lo ^JJ j 3 t R. Thom djjjjj 
j_3 J *4_j_c.1jjVI J^aLc. jjJs-Lq 4_^-aLik.j t L^jLLo ^3 CjLuuaL^Jl S^J3j 

Jjjj 4 jiT j£* 4jjI£uI^j Lj 1 ~L jjl J-Lq y*. ij CjI.m^IjjJI 4j f.ljjVI J_lL>iJ ^s^>- 

*4J^L>JI j-4j ojdaLL- ^lc I'Fiiciisiiir function 4 _» 13JtjJI» 5jdL 

tjl da^ mi i c4x£3_dfl 1 ^£l ^ l^lSjSl ^jl 4 Ai^v 11 cljLLjjJl j- 

t ,.jV1» 45 J^j ■" i Lc iKAll Ly L lj^j-4 4^UI 

-Lilli (^jjp lIjL^L^JI ^ojAa (jLi if private epistemology 5^ 

Jjju <jL) SjjJjw J_ft ;3 jUJl>J 1 jlS^/l Jjr^d cLil^Jl ^ f La ^ iK pjV jJalJlj 

^jL, *11 i l^jlr ^c£a-j lUj^cj4» L^jI fl tJ-ualjjJlj ^y3 l^jlr 

d»Lj_Ca LijJ I ^Jj 4 n ii i lli J^jl^ IjLA (jl ^ dl L^ijj 

La idiLafrlj^j CiLt iJalSi^L-4 ^Jj L^Jjjtj JL2 ^LiVl Ijufc Jj-4 

^JJj_Jl ^JjU j^LuaC.1 £>-£. CjIj I/iLjjJ 1 J-4CL»-4 y_J_L4J j . *i eaA 44 IU rjij 


fi L< 




4_C:d-d^ 4 J * L 

J-a-jj V 4il ^JuJ ^j^-1 . L-ii / <il^V 3|j| 1 iCail dil j ^jl LajjLLo 4 a j 

^jjt 4iAjdl o^LiSLlI ^-jLi—Liil <4-lj ^ mi 4 ^L^l I t jl 

3 LJJh d)l *^ij—^>“l Lt^ LaJ^c. oLi_^>LijJI \-&j ^ 

Uji j>" t r Li S JJjL tU I ^vJ-Jc_i La jjJii V( .^l^'J 1 * iIt i jii 4 i u -L^JI CiLc.,j-LajJ> 1 

Lo ^j! jjjj. jJi ij .SJljJl^. 4. f S_c- U 4 j q j<5LtJU Iji j t a 

Isj^XI cjVL^a 4j jjL-t3 ^jJI jLijoJl Sjis ciiLuLiLjJI y±^ 

^ jjL-A^jjl ^ . i \ 4 !>LLj Imre Lakatos ISV ^jh®) 

t _ :r s ^jp-uaLjJI ^ j > 4 _j_a j ^ ^.ujijuj tiij ^jLani 4 _i_ul_^ 

cLlLuJI j>J_^ 5 ijjjLi^iL^Jl ji^IjkJLI ^yiij i^LjJJ 4_Luaj-ua->Jt iiij ^l 

LI " 1 **\ J;L^ -U-bjJ ,_>-“ (UVl " \ YY) ^53L^V ^J^ai J-ilil (*) 

jL ,_jL Cl )3 * 1 ^ v c 1 j »TI ^-a Jj.lSL 1 L ^I fl | v__ p jJ I jl JjJ *tj_uj.J_<i ^jlaJL^l] 

*,i_JLJI aJL^jJ^I ^JjJi 4 A ..,Si-^ jj’r 1 * Li- 43 1 _jr">^l-^ ,, i/ O) • 03-^ JH3-? L-^i I r> . U j LLs_^s Jjtj] 

<L>U£ - ^O—lJ ^ SjLl-i-u uljiJiLv LJJ -& d ~r 1 j 1 I cGLj£_4 i w j-tc I 1 i ^ ^Lc, \j \ • *C |^_uLj i_Sj 

lj-a 1 4 i a lC I 4J&j_»_U 3 _<_l] jLi * a a: 4 ^ --. 1 * JI ^_a lj»u L 1 Jfl " 

. [^jLi^j^Xl] 'd-J-L < I i SjMkUiJLi jpt_) I rt l I d a ‘ ulh oLujl 



CiLudLjJI uili 


^ i (jjl i^A^u .J IJljJ jjt ^^Jsb-lj^a 3j-C 

^aJU 3" O 41 Ur^-J -^' ^ l - L ^ ^Lh-^ (j^Lu ' ^ 4_Lfc^_ua JLa “r rvl 

Clot—J1 £ys I^Juj-a ‘t-^JLaoJ i-uj^ L^L-uaL>Jl cr^ O3 ^£Ls jf i4li>aVl 

jl 3ja^ All *4 j_i_uJ osJl ^p30j^aJI -j^a ^oLii 1 _iJLC ^-xalsL^j! oLujVI 

gLow^J^-i-t-ij j n n!I 4-ujjjJJji jco^ja . j^jJLli ^v-uZ. Ojl 4 ->o tioLuJI 

Ijla ji ^.L- i[ conjectures cj\ m 4 ^ lit] 4 j j uji -sJl jj» oJI a jla^ fc* 4 j 3 1 ^ i 

. L&j^i l^*- 1 -^ cr^^ 4 _l^(jljVI 4^ ■ ^ 3 11 ^ yj * Ll* ^juajJ,! 

^ S £ | i^ |^4 i J ' ^ u^e lt-“C^C 3 oi 

1 iJa.1 \ ji^LuIi j] L JLA CljLc^4-5Cja 3 JuC. j| u^bjjl £ya 

L _ J t oJud^j (j^xj ^jL&j-iU 4_4 jjj.a jj-La 3_ic_ ^IJl±j 4jjjj3 , <jL^ La LjIj 

^jijjlSsV 4^a t m i La Jjj * L^J-a I ^ l i^n 4u1a£. iiJJ3 

jt c**’ 1 lemmas 4 mLm 1 4 ni j ijLI 1 i - 1 3 1 (<tl 1 

4j i.o ^jSLy cjIj^lII <?jla ^Aaj , <jjjLlJ 1 4_l^joJ( oLt^l^ ~i 4 VI 

, Luo ).<* LL&^J jLjkj o* ^Jj t^Cft i a A L^J—Cjlij^-La Jia-i 1.4 t j J i3^_(_^ 

^lIx- 4^ C i ^t..i M _i JI l U Li j 1 r< 4.1 c-iLSj J ij CljJLOe_l 

- L_ajJ—< oJt-jotio L-^jI , v 3 " j_> La 3Cj_>.1 a Jo <jj L^iSLa-J 3 jLl^ ^ 

ua^Li L 4 -* t La 3j^^-Lo 4_ai!I L-qh4j Laj Jtl j-Va-a jLi-4 L-^l^ij 

M 4 

4_uarfLt.tr l lIaL^ ~~^-1 I j^J I L_a)^ iJI ‘LUv j J ^ 1 ^ ^^Lc] 

= _ *4 

Jj L& Jj ^C. t_> jJ I ^ 3^—iOW 1 <J L=mJ 1 * 4j (Jr^- f 

^ /ml, 1 q Ju-U l ^i a ^ >^J t L) ^ 1 dtS^ii 4 1 a 1? 4 -t j i r^*i_a 3L j_tL 

^ 3_;_£:Ijj] 3J>^. (^Jl oUC_ab <j\ i>b-<u 

n V. M 

t 4_j 1 1 1 ^ j ^ L*JL-i_-a 4 a ti 11 3 1 i .'^ I, I 4 iT L a Vl j J^ jU i vZj^ L>J l % i 

t Li flj I l" tT jj [^_4_iiIlJ|] ^j-wJLOtJJ Lgi>>^iJ 4^LiO>yii 

jL_J,t t Jji [^ja^a ^ lc. l^V j \ ^ r ^ 1 4 j Lr j y.oi 1 1 ^ ^ ^ ^ -C>J I 

Clot.11 ^_L_3 oj I JkfL&j) J^LoJI k ^jQ 

CfcJ^w , d ,.,-ii J^iyj ^j,Ji cLl j -j jsJiS'l I IA Cj-1 jJ i 4 I ■ j-iLmlj 1 4_jj_l^-J ! iS jClJl ^ 7 -^ ^ ^ 1 ) 

- C'J hJ "’ CliJ^o ^kJ d j, filjJ i j f -^L 1 L J jLS" JJ A ^)_Lj yJ$-} jl 

. [,j|La^>.jJii,l | d ■ ^ J') dJLkJJ j<lJ L» fd j il o li^jl 4 n » ni^ ,jL»fi_^ ^1 

Lg^- ^ 1 ■ -u_<-- 1 1 [_ 1 ^_&> j.i lijjjaj cjLtj] ( _ ;r 3 ^ 1 jjC j. c a_uI jibl oL^ In j lemmas oI-jj^lJJ (^*1 

" * 
i ~r 1 &j-s 5j j 5-^LLt ^1 i<4^j,_*jl 4_i_l_N O Lrr \ 4 n s ^jpu L o il 4_^a n ^ jCCu 

’ i ^ 1 aCAj^iJ Igjj ^ci^i j 


iuIA 


(^ u 4-jr-tU Li i>>jwa Lj Lfcyj y-L^ 1 4^1 g i , i __ r 4 gJIL LcrJjj 

0^1 _ >Ji y A m i -3 <-< i j r Q -J-C i JL. 5 yl^JJy_ aJt l 3 1 -*5i 11 bjLSj yl-£ 

\ g Jc J )Sj-± 4jyJajJI Cj\ j Jo Ij,—a ^ lc, cu>JIj i4j j jy <>utI 

* [yrtuft V fi t] yi^lyifiVI 

t^i ^ ■lLjjJ^ 4_uiyj 43 jJ t 4 js-j ^.Lc lu-A yt yl ^jL5^? ^cX.Jm 

<'yj_j^aJL a j n a yLs <3 y -43 * 4 . j . i ^ LyJl 4 xU*J| yrt Jj_LiJLj t ^.Lh >- yl ^jvyJ 
^Luajj yS Lft J JjLS j*J c. a y LL A L<J ^y-il LSljjj 4-la yi£? i x 4 LAj 1 yj$J 

^fc^/LtJlj ) ■ ilr yjssuJl y\_J La ^3 : ' J-A»Hll [ya JLloJ 4jjjJI £>JlA 

yLLaL^ >_i ti /jj jl La-O c 13-> yj-SjUl j^-uLi—a C*jL£ ^ 

cy-djJI jjjw«u c^4-L! I ^L<u Lyu^LyJI yv&ly-jJI yl . y-u^j ylJI CjL j-jI! 

. LoL^j L^jIj cii Lui^Lj^Jt JLo t ju^ y-s 1 ^Ha 
L^J V kdjLcL *LlL! y-uSLua LftLu 4-Sr J Jt 1 Lfey£j y-L-Ui yjJt CjljLlxVl jjj 

J3 Lui yJx ^ Q L Jo Li jJ { 4 l^v j i a (jJjJI y-JyLL! ^ u jPj 5 jL*- djL-u Ij 3 yJx 4,j-i-< a 

3jIj J^LjyJ 1 4 * l t U yX )jJ ^ t 1 J-A Jjt-> < LlSyX Ju3 L£ HI LcX (JfrLuHa 

j; 3 ^ y Lxlu Lj Jl^»L yl ySL^j 4_fiL<l^ 4-LjLfly3 yLj yA n~^ I ^Jl y\J y_a k-Jy^ 

4 in ^ r J 1 y_ i^\ C y <UjJ 5!t yy_u^i_*JI yr^-J L^ j. i - y 11 JajgjJlj 

^r"Ll J^LHLlJ,! y I i ^Lre^jJly y\A^ iSLLl^XI ^ *<LxJu>Jl ^L-ujjjVt 

L-^jUa ^J_i i^LUll La? l^a^ua^lj 4 11 ^ 1 C y yCl . w *. l^j ; Lxy.t L4 

-4c I diLsL-iJ-ll -^y-lr. >LsslS L 2 Lul yl ,4JLvyJl n 4_LX-I jLs] » ^Jf yyJU 
.JLk y Lj C*j m V <U£Jy , djtjl-SJl yJI 4 y u Jb 4 _j ^ A V 1 

*4CyjJJ j.X'JSA.) y Lk \ ^ ^ya Liyjl 4 t >- 3 -J_L_>i_) iyy—1- ? yLuU 

yjl 4 ill j3lyJu y L* "m L_£s l—a 4 y —1 1 1 ^yyJLj *y_<j-U x-Q-iiU ^ l 4—i 

► LlyjLx^a] y \ t -»"i i nJ 3 X ^ 3 i 4 ] -al l> Jk I cj Ls l iL^Cj. 4 .u^AJ 
Lfi3j 1 $ jJlC I jiCu Lc J-1^ La Lcyj 4 L , .y " ^ 4jy_L* JL^ 0 3-jy-L jJ 1 (i3-A 

i 4 l^ywC gyj 1 i ly Lc-2sj l uIq ^_LJ I ol ' lJ^ 1 1 {< ^ L7^ 

y-iL 4 . 1 a jll \ Ji-A 4 i_i rkllLi I -L_> 4 _i-*jLulu>- d^ulsljyJI 4_txLa->Jl yl lL-I >- 
3_) 1 i inL J( 4_^l_bl ^Jlaj iJ^LulU y^y * yCy—ajJ 1 uuLL! 4 .j ^. 1 ? 

« ^ M 

4.L^ >11 4 .j ^ 1 u H 4_C.y_U) I )j3 f iui y_^LS" d^njLUl 1 ^ Ily t^lfl 

J-S ^L'Uyj all oLula LjJl yj LiljI 4J? -i t.,43 yLs 4 . 4 ir 1 Jlj VL) 

* 0 j* u-* ^J-* 



uLudljjJI 6 >ftinl 9 


»— n j] ij. i 


jruL^S 4 -jL1j ts> LJ7 h CjLpJ^LjjJI ^lc. 4 jjjj ^cJI jj jJl LL^jJjI JuaJ 

jJt j * C_! 1 j xla L jJLI 4 ft 1“ jj, I Cj I 3 ml.i f \ jU 4-ij LjJL 1 j_u L*-a j^SLJ * tL jp-i] I 

3j t\ i d il^ iJT 2L i i> \ j , j uj jj jj r j j 11 j La LJ LLj jLx. j jk. J l a 

* 4 a Vi j_^ j 1 4 JJLL 4 4 > < \ ct slj L_^i^ 
tLolc.^ jj aj\jJ> j 4 ^ a *«u 1 trafinitists ykLJill 3^Lc» y-> ±j llU i a 

l^j-j_lf ^ I Cj 1 j i^LjJI IjjM jI t IjJj) _i i | 4_Jl Cj I 

Lt j9 SjCjLui ^ ua. 3tJ jl oLl_i^jL>J 1 ijisl CjLu yJl 4 _j_ALlLLI 

* 4_l 3 j_uti jjJ jjj ' t-C ^ J_C3J 1 * I 4 J 1 3 a LuC V t 4-L^-u I jj 4 t 1 iLJ I 

—Cj La L l \c j till .1 1 Lpl j n t — ljj jl 1 i j flj C^ j I—J l j-£ 

4-Jl ijjfl 14 j I Jk C-j— mjJ Ly I j_fi I ^Jlc. 14 iSLal I Ly] I ^ LU 1 (^j5i C^ -3 j-* J 1 ^ **■ ^ S 

j_a Cel j 31 |j^Lt^\-<i ^IjJl lj_A y3 UjjJjV^ 1 'I lJLt^j 4 Sj jiSj . J j—ljJT 4_j*.jCj 

^ ^ t a jj_ll-u Jl_>J I jrt i j j . jay _t A 1 «oj)l La jic i jXaJ-^-Ll j 1 1 t a ji ^ *1 -J ~k 1 1 

^^*3 j ^ In i CjIjjI r! 1 3jkjv jjj jj d-AJcJ |j <i^ 1 i L>- jji U J) vl ^ 1 Ul * L^Lp 

CCj j_4 ^jUJI 4 _jj%.jJ,I CjIjjjLjJI cLta^^Lo jj jL? jjC. dJjj t 4 jj 11 p^L_tJ 

jjJ lj> 1 "fc-tj - ‘Ci S lj-C,V| 4 < 11 .\ Jj-lo! jJjf—O iLi3 4 jLi jJ i y> 

Lg^La ^LoLc Cjlia I ^ * j a > 1 Ljr^^ 4-jjLjj> ^ iill C-I j cVt L7 j2 cLoLLlLI 

W>> Vf M 

jVqJ^-ljJl jriJj- 4 jJ! 1 A Ajl fiC.L ;4 i £i tn>J| ^(-LcVlj CjlLaJI 4 j \ Li 1 1 
jU it L \ J—iJ jt 4JCj^>J! 4 J inLjjJl 4 i 1 jiL>i- 1 I 
t> W^L>H i j r 4 JjJL*J 1 J_OJJUJ * ^Ijil ^_-_]i ^ 

Jjij j-4 3 Lj^-L 4J jij jlj LlA ^ya 

. CJT 4-SjjhIaJ LcrLu jj-LajjJ 1 jj-aLlc, < t nil y3 <Ct_uujJL4 CjLcusLjJI 

^iJLjJI I Jut: Ji-4 ^5-3 4LJ Jl c.^L i II 3 )t jj-CL-CtJ J JljU Julj 

j5Lp vl i.cJ (_yi Jtju'i? jL^ 4 jj-3 j_Lc ^IjJt jjSL j-3 U 1 111 Jl 

j^eJ . 4laLm Jl J>J_± JLa-i tLyiVl J-tJ Lai tjLajL L^JLCJ Lj 1c y-iJJuJI 

j-£-Ju 4fl ,iiv ^^-jLj j 4 M I jl ,<iu 

, 4j l J mi \ I aj j jj-l 4 J i hLljj^ I 4-La I 1111 11 <cLujV1 
I C__>. 4 L*> 1 m ill jJaJU jjU jl < t rf jJ l-4-ij tj-jl 311 

cjLjjJjSJVI 4_JjVI cj! o j n 1 >J1 1 i*L) j i?l] 4 -jjLljJI C'LlJJI jl cjI^o-^JI 

CjIjj <tU 1 * 1 a^ miiii CjI a j-i fi >JI cllj jSJ , 1 jj>. iCjL5jtj£Jlj CjLjjJjjJI j 


fuojI ^AnilA 


_bVl ^ ic l_A^-i iqj j J t JJ lilu^ t L^J-Lc 3 I IT Iaij^q C-lL^ djj-Lxl pLljJ 4 _Aj^U1 

. ^£1 4 t-uaya ji jo j < j—>~V1 ^c. Lij^JiSDj j> -j 4 > £ ( _ t -lL (jJLj U g. ^ 1 uj V ^ 

Lq J-i J i4_L±JLj3 4 j ‘ d 4_j_3 J-jJjiJ ill Lf c-> LaJ-^I JjJLlt ^J-4 "r jl i in 1 J ^IJ 

V ^ht 1 II -wT ^ 1 C 4 m mi j-4 *LlJL>J| tf-L j- j fi H <jl . 4-J. tfJLA j^VI dJ 

, ^ ^ 4jf-j3 CjLd3 \ ^La n jji ^-^-1 j-l-sLL-. 

I AlJ V j iS3 1 1 M *1 1 LT^- 4_J l 0 1 U -Lif S J^U t | r^jj j 1 II ( A UJj 

•M ^ d- 

jJ*.T ^-.L L_kJlj cjL-Sj Juc.^ jL?fc_>-ij jLt_xlJ : J-L>J( I jjb o 1 HI j ■■a 

m ~ 

J^vj, 4_j&jjLa jJi_i 4 ^ -wJ , tl, b, C oL l—i-^aV “/ r y I l!sl 

jJL$| 4.K j a i_dJj £jz Jl^v^j 4_j1 VI J j- aVl w-A J-U LaVL^T j'l j " r. VL 

<Li_j 1 Ir> 2 JjUjc_o ^ Aa . 4 J 14lj L^ rc. J_oj V C-*_jL£ . 4-ojLiJI 

1 .11 f^>j Li]^L>- IjJ <^iul^SJI ^aJLc, (_^3 ^L^ll VI o-i*A 

. >■ 1 2->JlLl "1 njl ^k 1b> ij I *JZj "i 4 jr _» 1 m ii li 4 _j>- I jjj l_LilJ^ L^J 

VI l ^ Ljj, ^1 n11 y ui 11H 

•JlsloiiJl 1 Jl*_> 1 j?i jiaVI t _ rr -A J-xL>o ^IJlsbjj-uLj 

4jljL> 4_taj2J 4 -j 1 l Ju Lo tj^vl 3 j I ll) ^ 4 j-ut_t3 j Jl * ^^t_i ^ic.^ tc l. b ? C 

SjLtA i 4_i d Uk a i*s 1 4 i A IjJ 1 4.5 j>jJL I 4J Lv i^jVl j $ la 3 Cjl 1 ^IjjJJ 4^t uj LLa 

Ly ]_C i _- y -j L>J> j n 11 Vj .3jLLl jjhi a ,^-C- j-ualj 

* Cj 1 j ( _^JJ 4 L4 Ji iH j Cj^L al 4-miVi iVL«i 

u ■ ^rtj V jJJU )j\ ^1 ^j-ca 4 1 1 jlf w 1 juj ijtj ^jLoJiL! ^^/hi 

ij! t_L^Lj Luf i?jLi-] o jla ^£Jj . \Zi «\ V SS^jjlII 4_^a j^_ VJ 

VL^ CjI j 1 XLjJ 1 j^jJLt-J Vi ^]S \ JJb ^3 j^9j 4<Ld|^_i^3j 1 1 fi >. 0 .^^ 

, dJua Li jJj t VL 


-.•1 I 1 n o 



( J p j_JoJJ ?t 1 f.'-n J-u_l_>JI l jhu I L_ u I Ll)li_)ijr dj 1. ji ii 11 3 1 ^ t^i \ r_ri i_kJjJ,1 di-ul \ J&Jb (*) 

^1-4 ,^j_i/L_i_u! 4_jl } 11 1.11 *_ ri j-A Lj j- Ldj j <■ La Ji^ jj4 <U Ljji ♦^jLiJm-^1 

^ [ljL<VJ>-_jJll] L^ I Jh-*-i >J'l 4_(_LjAJtILJl °J IX ‘ 11 J Jjf. , Jl Lt I|_li^rC 1 \ IjlA ^-jji **f I ri >< . ..1 

JJLmJu Lq ^3^ 1 ■ .-1 ‘1 11 -Sy ^yj! 4 JiaLlil iu 4_14 lt^>LLI (**) 

ij-O 4 ^ ft ljl t[ [ jjj|j_>Jl y-ll ^J-aSJI] 4_jj , ,, jt^Lil p Ll r^>U 4 iiT I ■ Ljlo-j>J Li 






Jog < i< ^1—4 JL^c.L 

( _^J_a-C JjL4J 4 .iSLxm^lSJt p LjjH_Uljl iZA UTt^ . j> l iilJ I 

-^uJL-oJ! aaU JjIjjJI jjjJI - I <j ‘t ^ 1 

L-4 lyyi-S^j — Dj_dJlj 4— c.j t a 11 j %-u2 yU — 4_u 1 j til 

jojjlj (jjJ 4^jJl I Jyy* Cj\ ytlaLyJl Q-Oilal 

4-jjjyJI wiJ-Lj t^J^\ * 1 (g 1 1 j^Vl -=**JI ^-r JL* JL1 

~ +* *- 

Cj ljj-uaJ JSLloJ L$Are-d rJ> 4yl>Jl 4_rt_L^iyJl 

J2 |r 

juai Cjjjj) ia] ^jLSj ^ Ly I Juyi>u yiSl 
j> j j aJLSI 1 \ ij *aJ ^jJly i^nt jlnlli-U jT ^y>j (g^H 
4jj jjj 4 Uj f II t Ale. 

Ijl^J 41 LA3&* ^Ljl9 ^jusIjJI ^)SL<jJLl Jy>.y!l (J "C iHJ I 
oL^^yLc, 3 jUJL-^JI £-LjJ j- a.il 0J-A C<~r i 1 ^I 

LyLLsLojl i. a j^u (j-ulySJI yiiJ ICjLiaS' (^rU 4 J 1>>Lj 

L^jIaj Jj-uu 1 1 fl^j^tj oLuJ fj£L I 

yLyJI Jit J|Jj V jjj .<>»jJ1 KA WjMi 

jJj_^JjJ| <j-4 4?jl AM fifl \—a jj rtM ini 

dJuJjw 4-1 qj> y l_£ a fJJ *jJlj*JI 

jlis^L! 4 j iXlyjJl la] I l j j * yljj L^yu/ 4 j 5 >■ 

. rO^O-H JJ fjQ yjlxjj 4^1^ id-ll 


J_l ^ ^ jj 1 jJ I Jj L-V J..dJ q 
»jjy j nN 4 *i jl 

L^=Jj J\ iijL->JI ■ f ‘-° 

dfa-ij 1 < Cl ^ 1^-«-u i l\ ] [ Lj 

+ V ^ I A -2e-u2 i ^ tnj j l 

ti * *, d Wi j iij ^ I 4ia_i, .il 

L-dJ^Il 


ftflilili 


la ^ lc La^_ujLj f Ij^. J-flJ I j-i-uj-i <Ac. i n ljLC.Lt^a-3 (jVt ^ya 

IjL^j 1jL-^- ^ jjti A Ij] Ij-jfc ^ inj ^ Jjjti Lfl LxJLc 

" M» *» 

L-Sj^ i /i iJL>. (^j ^ 'c T ~ J M-U <j^j_>Jl JlSIaJ Lo j^I LjJj. "All 

5 I 4_ljv*Lj ^ tiLjJLl J j? U>“ t | I JUt ^Jj j Us b jjl tia_>JI 1 5 

j 1 r^ps j—g_AJL 4 ALi a J|j rt tl i ♦ i-b 1 I r L tst 3 j^a IJJ» 4^_?z_j_j s 4 jI ^ic. 

^ic i_r*-aL>Jl p_^_si^Liv | j,Lau Jjl (jj 1 t 'r\ rtj (j-jjJt i j t II 1 rt t a Lj-xiI 

a^uLUl oLxjJI Ci il Liu^js ju pj 1 jl>j [jl 4 ill j M t 4 j 1 j i 11 <L?Ll^JI 

:^l j^kJI q jL^ ill jJixj l^L? jju ^pill J4 1^1 "11 L-bLU>r 1 4ii|jJI -sLjjJIj 

41^1 1 nil JoJL3>a jj'S/l ipj i 1 j4 LlL-L i j3^5=-J oJJj C< Ijtj 

<j-£> 1 \jZj\ j_LaIjj_uJ pj tju>J [jV ulljli t lli5 l-jlL-3 
£jL-uj *plj^_iiJl (jLi _> Laic VI <U a 3 j jjJaJL Lki. 03^ l — 

I 4_u^Ljj 4jJ>jLj gr .~uT; 1 L^Jjl^-5! ( j_C. LaLcJ 1J ■ ^3 V 1 i-iL^H JlS iJu^JtjJl ^3ftJ 
LiJ-iJ-tjj jwJlJbl c3^_l3^ L^LjjI C ^ j->> t- Lji j n ! I jjl ^\j ml I ^>J I 
^vAjij j-lm 4__^ ^_jk_j . jL^aVi jt-ui ^"1 ^ T ^\s^ 1 j 1 ■» “i \ 1 

t -4 f if nj [jV( . I_L>- 4-yfllJ^II ^Liu t n L j) i4 5JUU 

L>JlJl1j^. (JISLjLl s 1 J dL jljjl J_i ^ j AjJI ij f rt" II p ^3!1 jL_>0 

4— i\ LqLcj ^ pJ ^v^Jl->J| . 4_l^jJj-j^ "II CjL5-j_iU" ] \ ,j_a 

j^-SJ , (. Lr> j 3H 3 jjjuv IjlSLai \)o ^gL of L> \j3* JLhi ^ 

- ^ 1 JUt js i < t^*s 3 b I 

4_j y \ Us 1 II JpQJ . 3 Jij, 1 t £ (jj-fcJ 4 fnluitl *_Ut rj_jta jSLII oLoI^kJI 

jj cjfjo 1 c \' 0 pL_*Jl {ji~i nil \\ L^ ^I 4 j t 1 <1 ?t| 

JjS ^£1 L^j L^ju ULL» (3 1 Uill 4 j jLa_a * 

%* 

(j 1 q" tj I jj^ij 4 _b LA I . j-Us Li 1 ^ ^jj Ij t 

1 j^ts <_jI _3_£ii -ijLSLUj (jL^yll ^Lj A pj—^ ^ jJI 

4_>L>*Li pJ l_3_1Zl! i4_ujl_>JI 4 ■h) 1 1 ti i ijA CA t (i ‘J I 4jjJb_J JJt L_>v Uq i^j 

1 ^ 1* ^ c_jJu>JI ; 4jLjv| jjjj £ 2 ^o I JI j <^)l 

\jjt ^jj , f-j. tA\ 4 £ij iiii jJI 3 —L J_i 4 U>t 111 

(jLajJt <L->rt ^ \J- j-f ^ JL-j-LJ jJi <^ 1 xlajl j pjtSr ji 

Ljl^3 >| Jj L3_uj3 LLsLjjjI j^lIo i -\j-$ 1 >• i 




iSjJLL> rLu j^-L i space-time p* ilgjjL>. LL±£ }L£L 

« jWl uJ (jH-lt Lr^ if Cj[ J iJoLpllj . (J-T *1 4 <jLp£ <-lU j) L;r ic — C- 


^ j i Uij Lr^ L 3 t_J L-J—uaL j^J tj . ^j-T i 4 (jL-p CJJ J —C- 

j I i 41 i ^ Vj *-U ^ / iHil I -j jj_>J I j J—uj - JU Jl_^sJ I Mil 1 1 O-fl1 c A \ ts> p 

* XiJpJl (jLsJI LlA 4^>.lpj 4_bi jJl_u ^gpwS/Li 

jj-Li t^jLSLUj ^jLajJI (j| L*_iLLa 4_2_pLs^ JpLij 1 im Zj\ lli_L^ 1 jlL 
iUt Lt-p3 1 4 g 4 g 4 Igjt ^ ^4 j r LL 4 n & £ya LLjpj Lq- 4 ^Cpll 

Cj|jjjLjJ| Cx-oLLo L j \t 'j , La-ppl ~ij 11 ^j_4 ^jp pfe 1 a^ gt tjl3 ^JLjJLj 

4-LLxjx 11 LULs p t 4j tftLTi-q <Lp Lx_lI Lp \ >US I 4_jj jL^cJJ ^JUJu^JI 

^ -HI 

^ djj i n t L»pj i 1 1—>j> n \ I JijJl>- r-jli- £_3 j 4 i ^ LL 4 jj_j_u 4_SIo1jo Jppjj 1 

i 1 Ju4i JjlJu jJ LuUj . Lg j L^ljsJ JI JO ^ SjLU t3_iLJJ 4^t-ust a 4Ljj 

J i^V^Vl 1 i.Xjfj i Ju CjLj ^U IpxjVl j? LioLLc 4 5jrt V pC LljpxC plxj LU] 

* Jlxj CjU 

*jLj 4_ xj IJ 5p>- * a t>ji L ^Jljj (ijj—tll f. j 4 ^_il) Ij) miS/I 

^Jl^- i V i tt Aj 1 (J f^> 4^?l * LJ fl J ' t 4 J-^-/wQ 4_ui Uj i"i ^ JL_p 

^ ic. . 4^i^sl dj i.iL jJIju 4_>-LL3 <j1 lit p}_!I 

Ti r LaIjLcj , 1—flJt *r 4 LqL^j jj—stj (j I ijVl in i Lu ( 

i j •* 4 -l AL Lo s d >\ ct j f ii->. ^ i i ^ M (_j \ \ ^jLt,l 1 1 <o 

nj^il CjI a\j mV 4 t i rS 1 \j Aj Ij j j rl Ij CjLjjj^_jJIj ! 

. CjI c*u ji>JI cJ*$l 4-cJ^JU ^LjpjxSl ^Kj 1^3 ^j-C. j. ; i *Ti 11 LS_uLSwpj 

La^Jlj ijlSLU f.\ m" x^L L«wj L^- L T&3 

hk **■ 

i j^6i 4_l 31_J1 4 J ill l_^J_£S { j^l r~gj ^j( 4_d LtJ I 4j^ In ) 11 t L^J-UfcLdJ £ Lj^-LdJ I 

^m-jIj^.!! K i il^Li .a (jI j >0 Li< .a> * U ill »±ij ^ tJisVl ^ lr t^L^ j nil 
t JpJ ^ i^n-jlj-3 4 t i rX i Cx^.jCj wL3j i l_Aj_i_u Lj c. Lj3 j a 11 {jr Si 4 j1± a 11 4 j ^ LcJ I 
L^jI LU (^gg 1 1 j 11 > La ^jLcj^-l^iJ * 3j)pr i 4 Lg_]| 1 g Jf, JLaj i—t-i xxJI 

lL^-xJu (jl ,J_I_3 Lg-Ti-H-4 * ji lLjJL: ''J i 4_U i L j <1i ^jl Lpj I 


^Swp L^jI LU t^gg 1 1 j i n La ^jLcj^-l^iJ .3j)pr i ^ Lg_]| 1 g Jf, J1 3j 4/1 xxJI 

lL^-xJu (jl ,J_i_3 L^JL»-»*jj lL^JL: 'i/f 4 _u iL j <ii <ji Lpjf 

. ^^.uj L£ tpjlr 

j I j i L ^3 ■ ■'j x Ji ^ .^TL CjLj. la_lll LUj 4 i^ii^LLo ~i / nil £ya 4_jj J L_L 

^j-4 JSU p jjJ-L-U ^pjVl g^*Ul jLjpc_4 < 1 ^JjLuj-II L-iLpJL LjL^uq 

I^i ij 4 —>J 1 4 _i ,—j_ixjJI 4^ lA 1,1,1 lL. ^Jjl!I j 41 jhJjj J-)j^ 


Jo-ts I jj La pi_uj 


11 Jl 


Lxj^cU d A OJ I JUi J / .1 ss \ LJ H j 1 y * JljJ. ~d jLfc_>L tXa jLS 4j ^ I I a (11 4jJ JiLj*J I 

j*Jkj-!S3 £Ljij4 jji c. m i/s fi aU ji cjIJ- 4 ir. 

. < Lfci-3jJ l LlJ^-^_i_4j Of t J ijj f ^ 4 c L t t A L's 

^-j— u {Jyjj-Loi 4 Vi ^j*^| <? Jui I / ii Ls L3 _3 LljJ^JL_5j 

(jl V-T; i ii i ^ c--x—tj Ijl_jJL*!jj *■^\ <.l \>JI ^ 1111 jl <■ n 4 

Ij Ti tn^\q C-il^Li-ib .4. a 4jJ * 4—u (l Vi j -r ) 

* 4 bi \ i <i t t\ Ltijul I 11 \ g Ij) * jyj>-i^J 1 i_1j Uii I ' i^ij (j| t J ( Jljj; V|j| 

l£JL±XI * j ,^>^3 ^>V-V j i /<V -X«£;Lr*i_> <_Sj-j_u 1 4_iii An JlI) Tl lLLLi J^JL>- .Lljj 

(J-tia_fi[ ujLijJImjI JjxI . 4 u>>ljjJ1 L^jI Jkj fQ-i-j-JI ^yir i4_L_^L-iV\ 

J£LUl SLlll 4Lol5J! 3jj-i-ail L_aj—J-iu - 1 g L^jLlJL^ i JSL! 

. Lkj^ju=sj I Jui LLo^j ut^ 4-9j>-*JU 4-jj.lcb t_JjuLaj CU_p- ^ jjJ 5 J^-iJU 4jAi alflJl 


(jy ill I jCJ-ilj-ji- 4—xJ^^SLtl I^j-aLlj J-U 4jjj_i-oJI l-xjIj^>JI ^j_a ^C^JI t _ 7 ic 

4-J^-^ l_4_iSil JL>-1 i ijy LLI ;IS^1 4 pAi LultI i*ii A. ^u jbJ 1 

gj^SLdJI y la^ . a ^j_ii^>.bfc Lj 3? Lr *a ^jlj^LiJl tiLi-i-i-uJ 

a j i ^ H 4 _o-^JL! 4 t -Lj-LaJ I ^j) ^Jb 4 Igj i u JI Qj& a 11 j rjlLa 11 4j <^L>- 

. ether Vl 4 j 1 ^,-lr L3 j^jlj 3 jlS" L& * UjLc >L^Ljv LiL-u 

* La 4 j £j£l j^jV) _)jjv j CjLjJ j » U 

oLj^.IMJ I j CjLjI ^ .^i^l L3b^i LljL>. IjlA Ljj C. ^3 1 m ■ jLu JL aJ 
;LJ^I jb Ji^ r> .~ j_g\ <_r^" ^! * ^jla j^uVl ^Jlj,ur LfcjLjI ^iJI sCLLLi^Jf cjLIjuJIj 

^3 (jj r.^ i^aijJJ *^1 4_^^jj V ijoJjtJ) ^_jjLj Jj™u=l± 
L_)J_JjJ] 4 Lj J MjJl 3 J>LJL\ t j^3 i^p^l Q? ^Ajl-lLJI {_yi ^jlS" ; d iJ-^jj-aJ! 

i ^^uaJI 4 L 3 J rViL lt ^9 Jj V jjj_c^ 

(j_<j Ljr ->VI ^ liaJi i5j—j_c ^fjJl j^^_»-l!l (j\j l^Jl M-Aj I 

. 4_l^^Ib| (j;jJl J llU U (j K ^11 Jl* nn^l I Jji ^.uVl fj,\£ I jSjt .f 11 

<jLiAJ 4 1 j 1 (± *J—A ijjJb Jj (J_aLj Jj-j t^-4 ^JUi JX-A L>^ ^ 

. djlx.^ 1 n!I t -1 j^ j)J ^iJI /g .4 . 4-a-uj-^ n ^ r-11 oLb^ ^\W 
l_c f 1 ->> 1 d\*\ 1 1 11 > <7 JLc.Ld_t i ^ jl ^ n "w. d r j i u ^J1 ^ flj (^rtjxLLaJ,! 


&.JJ£jaJI pLiJiQII 


It ^Jl 4 i I «f ;1L 1—uaj| rh^QHI Q^ri 

** y* 

Cr^-*4 lJs g— t^iJa [jLSUI < jr 3 4 / j t 4 cLc.j—^L-uj i«o 11 oj\ iV I 

Mi 

^ Lilly 4 n lln 11 4_cj^JI (j<-» L^^Li^Vl cdg^rtHLI Ja^^ULl 

•" / 

^ i" "hLI 4£^tj ^^.jJclU 4 4^.j. j ii 1 \ ^jLxi i_^s / o 3_c^j-uJI t! j 4 (jy>* 4_j [3 

<Jjp^ L^j|j ^_1 L^_x/a 1 j^lojVl Cl^l jl_4 <q-u 1 t n 11 4-l^ ^jlll 

M ^ ** 

CjJ>_4jj I j 1J aaj L^Lcj / n^La CjV _lLt_4 U^uVlj 
1—a L-CJ 5—*11 a (2) l—^ j<U (_)-&$ * ^—>*■ T ^Jj J—l (jJ I -1 11 ^ ll ^^ I 

fQ-L-4 L? i3 1 ul Lc^ £■ 1 j> J a 11 Jjj^U ClVjUyl <jL jl n~ f VI 

* j-Ua-lt £)l£UJ 4 1 1 «i ? ILj Ll^Ltjj 121 j^jJl j^-uVl (^1 [Uii njJI 

jLi^l t T j— lJLI <^p- (j_d 4 j1 (^Hjj oLc-j^JI -JJu-oj ^LlLs La 

. 4_j_sL^ 4j3Ju fj i^W A-L-j—lm jIjl_ILq ^j_uL_i_3 JjJj-L (_y£- ^-i-uJlj>JI ^paljJLa’V! IjLA 

■v^ 

4.*} 1 n JjLiM jL>u^ 1 jL-i-ij ^j,t,ixy <_-,-!] 4 i t it f Uj i"i a l _ll_xy 

j tVi r t £)| ^aJI Jjya (j-axt 4 j] ^Jj » c_f3^llL>,V I 4_Lm>,^La t jSLiJ,l qa 4_jI_3 1 j-$±n\ 

4 i mil L) L4 J 4_>:jJjl 4 4 l^> ">-J ^1 ^3 4jjV 4 ^ 

^ :^Tt jlj_SJL 4lrvx^U.1 4 c\ 1 nit j jt n t^g-LLi-U 

** ~ 

T dL^ol jl LT^*-il 4?l^>oVI IjLA ^3 Jj>o^j ^11 (jL^* III] \-A l-ll f>"r.t 
j|j_S_4 ^/U V/C 4 i mil l ; 4-1 £--^l . o 4-4J . 4 jlf. Jl-4 1 1 1 4 jL>ul ^ “t-4 

5j. iSi ^ Jl^-Ij ,^)-4 t4jLi_U 4 LlIjuS ^ f^ II 4*-CLj-lm jljL.^ AJ 4_£Lj^u 

, 4^jJi o 'j-& ^Jj Ji Lr ^^u_aJ dJljuT 4^llil ^UiJI olj-ll ;j £,J ,<Jg (Udi^l 
■> Li_i_Jj^>o I ^4J-UU j 2>SL4J l I ^ I jm3 Lj t " < 111 j^i 11 [J l ^ I 

i Hi$T Ij-clj 1 ~>- '"“j—* interference JiJjdJI s^tUa c-uLSj 

4_j usg" rtll Cj 1^ j i" 4 U pj V ^jLSwd] ^^jaJ Jj=wljLi!l fringes 

4_U^)JI { j r A |_Jaj_£_u Jjl Jl^JJsI ^>-4J , ‘ 1 4_£_j_±m j I , I 4 

^>.-3 jl J ii'j-q i^ljo 4_cv_jw<l S^^LIii 111 tCrfCl'CACC J|Jv l J_jjl (’S') 

41 1 .-t >4.1 4_j^jJ,l 4£^>Jl 4 1 1 .h j|_ijo LojwLc constructive ^Lli gs-ljeui i^ 

>LcJ1 e.\c^j 1 n s \ & j 1 ^ ^ j I a a c-LoIlJI Cal^_>i t _ 7 Ja jClIl < _ r7 J| 

jlj-flj I Jl^-1 <J ^ 3 c 1 <i "t H ijy^ » i . ~> 4 jL^j jjjJl 4 * i.jjJ 1 (J-^J tieSITUCt-1 VC U1J-A 

4-^_r) i.-a3 \ uljUv^_l,lg [ j.y iJa31 4 jn i il^lIsU 1 CjLjv-jJLI 3jm^ 1 la H i?Jj4j _L4a \ f » i g 

^£. t iVn ^j~i \I d ri 1 Ls iij f. 1 i jZ*> iI d i gi • “i i ^jJoLjlLI jj,$ ^ g>-1-dll Fringes < ij_a l_ol 4 i i j 

L j.M < hiUW ^IjJi ^ ^_j_aUiil 31aLU1 ^ gi .monochromatic 33UI ^Ul ^ ^.sil J^Iju 

* ItjL^jmiJ (Ji-iju JX- 





oJui L j.-i uLu-jd (Jj I iV/c t 4 LO i.^aJl 4—Xw^SUI ^Jl 4u 1 tillLj 4_uLili 

^ic * Oj-iUI 3 -JLa (jr^ ■-* ^ Ij Cj-A I wL>-I j jLLlJ j 1 1 .1 4—Uj LjJIjj i 4 _la£JI 

^ ^ „ ~JI 

jn a ^ 1 JjSblu-a I 4.!r>jj^L i Lu l Qj m j. ^j a- lo"11 I 

^Jhij Ijl^Jj U_> c^>Ijj j^l£ (interferometer J^-l jJiil 

cjjJ l a 11 LaJ>->ijI j-x^j-11 Ajuijil jjr la^>. 

** ** -*1 +* J 

^jSLaIj ijiwl |J_ “L (j-^1 jilfl A ^3 t(_5Jj3-A Jijljjl 4_A_3 j^ < f < 1 

’ 41 

, ^ AAV ^UJt ^yB ^Lj» (j-^Li3 j 

> J) a tj iI ^JLSLii JSj AJ jVi . A lx 4 La-c LaLaj 4 4 h. ^ a 4_L_jlo^>J 1 c-o LS" 

^yB LbOLLsI jj 1 1^1 L^J ^ im 1 jjy-ui Lj_SJ I 0 T 4-CrjM-u t4j(i r-1 1 m id VI ^yJ) o j Li i 

. <4 ipuajj 4 . .1 iyi 11 4.C, j). j— uJ I JI JUla 

i La ^ j i uij ^j-c. ciotJI Oj-^j 4 LaLiLlSj ^lll 0 -a I j-l& JaLirA^I )jut 

jJ 1 ^—j-^vQ * ■j ^ ^ L?^ ■■* Lhj^ I f l—>- < 1 A \V a L*J I . 3_:>■ LlL I —uJ I J£j 


jfjiJ oi i>S-A-> JpA '4ji4rtl ^-^B JbMOL j-p-Aj JJLA jin.^ G. Fitzgerald 

•m 

2\\ JlLai! Aai 17^-1 111 1,1 4_uJLni! ^Lm1\ ^Lia iAjjLtl ^Luo^Vl ^<oe_>- c^i 
JjuL ^ n f 1 ^-3^ i u jJi f 4 n U" U 1 jp^uO Ccxi c —^ 3 -^ j^jLi t U 

4_S^>JI i?L>ul I jj ^Li Jj_LaJ I ^Aij-ta jL>ol ^Js cry 2 ^ ^ LaU 

*CjVuUoJ1 j Jlj4. JIa Lst-uolj LuioLjj) I^J_LAJ jJL k-i^vJm .l 3 Jj . 4-iic 1 JlaLiIa 

31 i^a-A a iH< Lorentz llIjjlIa ^j_l 1 j_^JI ^L 3 —uaJ! L^T 

(jK-iil j-lju ^yil j^jQJi Ijla Ij^c cSjkLU 15 L_aLujJI 

f L^fl js L^Ui JULj) J^Ul < j-a--u'Lj A 4-A J. hr j. < m 3_jjLll gLj jjVl 

^y- i MJ 4Jil Q,L> i l jJI ^>jVl llui> JLa 01 0 ^ ^ ^ ^LLI ^yBj . AjJlLLl 

ASj^>- J-ujIj 0^-^ (jyL^j iOtjjJI LjJ >t is\a 0 

0 j j jj f 11 H 4-cLj—il-o ^yB La-AJ—>* j tui 0lju5> JajJSjl *oLtLJI 

QUa^^L-A LfJ^t-JJ 1 A-Li >■ 0 -^jJI UT^J Jj-L-ll OIj__l -t "ill I fjL t" ^yjJt 4 

.>VI lIiLl^/LOj 4j 4_uoL>JI lUjL-oLlAJI Lc-tfcMS 41 1 u-l I L 

^ JlJJ . fC-i-A 1 4^11 4-LsLri 4 -AJ>-Ij^3 0 ^ j. i~u LjT ujjJ 1 ^jJLbI ^ A * o 
juLc. 4 JlUSLiI ji J^Ul ^xidj 4-lc iJJ _A jVL 43L*Ti 11 ASj-^JI o* o ^ 3 

4 # i i L> ^-Ua-ua ^0 LajI Cj l i^ai-djJ 1 jJl& UO-Lo 0 ^ Qh~ Ai nf Ot jJ 
<tv^M-U ^yj| 4-ii-oillj 4 .j urt'i JjJaJI 4J 4j|j ^Litl oi 0 ^' 


6^j^iaJ1 »Lj j jq Jt 


Lol J j j Mil 4 ojJliO l_r J->- lJ? j 5 1 ^LaJgJ ^—Jl 3.cl i n II t_JJ LoO ^ t 4J-4 ~rj <_£<jJl 

4_L>- ^ju^j 4 tj\ ill jLS aLl! 1 CT Jii') <Gli cjjSjjJI 

I Sr* 

4 4 i C~ 1 ulI jLd jJl jn l £\\ ^ i 4 < 111 l >i ^ jLSll {j u.l ij I jl_a .| j_lx3 cjM3 

•^LCrj-utj JjVl 3 j j it i iLi Jou^j L_£jJi jl>- i (4 m c (jr A 

W %* 

JuLc 4 Ll c. JljvIjJI OjL>J1 ^ ujjl j 4 Jyl LlS jjl i£j$j iiall (j-4 (j-io-l fjSU 44_Ioli 
4_^j tjjLLaa jLoj jl Vi ^ £)LSL4 4 _^j ^yuJ 3 jL_j_xj * tn -fc.^Ll 1 Jufc 

11 * i U> 11 ^ic. JL^jutJ 4^Lclla u ^ ti i il ^ j i t^ ^ A 

jl /j *) jjalu L^jI l^JL.3 lL^jJ^j ill jLieoV i il" ^kXI 

v 4j.* j uill Lq^i^>.Vl 4 n iillLj I <i g a * 

^jjJa Lqit 1 jufc t“»i i f \ ^oJl jj,l ill 4 _SjjJ^ J ua. 31 

41 m ui 4 i 11 j .\I 4 j-Ll 2 II ^LSo^^Ll lLuLS" 4 j < j‘(j. n SjjLill 

^ jlisi 4 jL alt I £)l ~m il j> j rut,! 4 Lt lj-Q t"Ti i iU 

<-illj J^_flJl OVj-d-q jjLj l-SK i 4-V t j^J Jo V jjSJ »£jLJ LujJjj jqJLjlLI I } u ^ ^ J 1 ^ in" 

cjLSjl>JI j JS' 1 ^ i 4 3JL>J1 .cl m"< nL 1 4a < tU11 j_4 j jjj V 

*| JjJu>J| JjjI 4j3jJlU CjVIokII j^I (jj-b ul U j^ j cjjJaJI .n \ 4_jjLL<i 4juiaJ 
i4ojj^oj 4 j 4 4 4 .j 1 i t J \ ^Lcl Lwlj ijJ 

4 _j..i^LjJI <L_i.L-to^alI 4 _j Jjojll JoowjJt c ^>1 J_>o ^jJU j_>J 

JjL^yi ^jo>-1 4 L i ir j t i < ^-O- 4 _jI »dil lo 'v^'Ll 1 i^wJ j^taLuil 

14 J I mill c^^a=->a .4 -ijJlJJ l_Uj_p- Ljj_^j3 l_^ jLtOiJ 1 jl :3 o^ju>J1 

5 4 4_4jLS ^-JUOLJ t _ T SJ JjLooJ 4_jJj^ L 4 L 4 J «Lbjotil 4jjJij 

* 4 niLjj 4 jjj_io> ^ 1^ 4^j.la 1 a *i/l L)3^ 4 Ju-lo^1 L^1cIj-lo ^i-ubLao 

Jj-l£ < J u i^j IaJ 4 « / n c ^jLqjJlj (jl^-U ^ n 1 jl£sl cil^ Jjb 

coLS ^pJI jliaio cijiJ 'i-o 1 j} 4_oJLSoj1j ljliJal oju _l3J ^L^J ^L^- 

4 cLjlII 4^>IjLjJL.wV1 {_y* ^LJ j-pQJI L-4 ^^yJLlJLjj * 4 yC j t jJ^jiILi 

^45 Jpjoj ^jLoa q\ ^_l^Ij.J1 (jyA (jLSj ^ lSo a Lb jJl Lg-S-j-iJao Jj 4^1^ S?| 

^J_A i)L^ ojIj J->-1 ,5jyjL_>Jl i 3iJo V lijoaljjjJI 

Lq^-ii-ua^J 4 jS^jkJ 1 4_jl_LaJ I ^ LiJjOtjJI 4 -lc^ ) jj t"r 11 4_oij03 4 ji_>. \j^g joiaJ 1 

oV jj * a 4_}Li£ 5 jL-J ^ys oLj . 4^jOtIl_ll aL-OvS/1 

1 ^ ij> i Un 4 Ltaj T-1 <a Ui}Ll^l 4-<o J -ill j S-Vj ^ CiV jLi_ll 4 i l“i 4-~i JlyJtJ t^pjoj 


ft,Ami9 


U A3 jJ I ^ If- i Jlj^- 1 1 4_c, a u <111 C-iLc,^. fjil I \—i^IuD 

^Jt ita-^ *1 5^1_L> LiSllA i I _L_i_>- jjfc LsJjj ^hH-uljjT 4_L*_3 

.E ~ me 2 4j^L*Jll LftL»l 1 m Lm i4_luSUi 

l^jli (J-^ i Jl /iX"l 4_bSJl ^i\ <?J-i (j I Jljc_L-u Jl_*j La 

3|jJil j itIj oLjjji^_JI n-LajijJi ^pjJl 4_^LLsJ 1 j, ; ' j.i -w :4jaj_lll »Lj, -i al\ ^^3 

++ ++ -w 

LlA c^j-ojJ <JL>Jl 4 1 1 Jaj *3 LaLoj ,JjL^ 4_iiSUl 4 L SJI ,^3 t ^j£. gjj 

ijJI % Jj.jJ,Ij JLjjJ,I l_3j iii^ i4 jp-nill 4-jj. h f 11 J_j_^.^J| JluUJI jj& 

oLljjVI ^3 C^IjLa il jA Li O l J-JjLH!1 ai-i ^jl ^jJ <JL>- 

. JjlllJl ^.L. {J^fl jj-p-iL ^jl 1 Jui ^Va . A i^i ^TfcjJ.1 


iUJ! a^ity 4d J&JT 

j>CLl5L_cu_a 4_.j_i—111.1.11 4 jjl l^ i 11 L-~.i_gl •>» »^l 5tai1 <_d_!j J_£> ^Jr, 

l <> m_>. 4 j i f,i i V <Lj j. iall 1 jjj i Li~ 4 _i >i i ^ dJSLJu-a i ^ 

4_4_riL>J( 4 —JjhLjJ (Jj-^>- 4j£Lii_4j I 4 4 lS~ r ^ ^_i_T 'V^Ll, I | 4 f j. ■ ., 

. JUJlJ>iJ1 jLLsVI 4-oJ^La 

I ^.“i f"iiijT IjjLiJ (^y>o <—t^J ^jr^iiiaJ,I /jL^IJL 1 (j-4 4jc_iJ Jljj V 

^J-Li^^yLd ^lc. \LiS^ rj t L> n£ t4 jjL^ /11 L^LaJj'i i^jl Lai 

IjJ - I _ r -L Lil i ^~J|L -Lip (Ji-d i^CuL 4 -£-J i »I > 1 A ^ lO-Ei J 4 u.li / TL> 
i L^J J "(C. 1£L_ljcLLj jJt j\ ^jJa-1 j 1 j^aVi O j Jl i\ 

5jj^_i^>'L LLi-4JL>o s j r 3 ^ ^ ^ * ij ISUI j ^jLaJJ I 0 L. .L> j 4 iAj-5-4 w <»jl 

(ol^l i HI <U_LIL> } j * V A ^ ' ^ L 

^ <t ■ ilI 4 m * t,I 4 _j_i_j>. j_lI 4 <a LajV 1 li-lij j . L 11 ^J] 4 u n < 1L 4JoL 4-C.j^nJ 

jj t fill j_j LJ[ h I J_ i _ c 1 $ jlr > Li a i I 4 ^ L, tS*( 1^_>V 4 i-L]UJ1 4 a L >Vl 

~ +* 

J-Lu 0^3 ^i 4 _l-3 j-i$4 ^ ^jJl jCj-u-sJl fj\ JjLiil IjuJlI I tLy jljJI 

, 4JjL *Lclj^l±i ^ j r,, r , 4 

. 'l “lA^i ^UJJ » L 1 a sLjIj^ Jl J-aj *4£"j ( jcJJ Jf^VI <LjLj 1 i Aj i I-LA ^_S^ju (*) 

j<J Lc p^L rf~ t , t a Jo_L d ..t. lV»itJ jl ^j^LvljJI d_llLx iijr ic ^ ., j . > ■ js:» (jl LJ^Aii 1 

■c-jI ~ 1_L_Jsl ^ _Ub i a c jj-tl ^_l_iZ, Jl^i L<_i t,, ^jjl ijLSj , d 'ill v jpe Ji «' 4_j_>-jL>- S 4 j a 

r* 

j-_uLj .irjLjfc. ^jjq dJ j4jju |pjjj, i<J_kiL_ lLs ai (_j-L^ ^ i ■■ >J1 jl pLfc-jJ llLi! >p ;4Jj_oj a lIjL^_l_uuJ^ uJ \ j,L lji^ 1 >i 

. [^Lkpyml (fi_dJj t ii-t lju_* ^ulLL i _^k ^Ltua-j u- 4 ^ ^ 0^ f 6 -® 





fLjjoJI 


I ^LLb-cJI Sj, <3 ^ rt i~ f ii 1 L*J 1 4 i i-m-lJl 4-1 j i V 

Li-L-4 Lb JlU dJLjJu^Jt 4_c I j if^Tl CjllL^tjl 4. A-I^jVI £ JUfc ^.3 ^ 4-jj idUj 

d! LlA JkjL_i "**- i 1 -» < i ^ i < ' I 1 5 31 1 <L^a_j-uu— jJ l £j)j*i i «o P 

4 j i >»jd I 4-fth )>U 4 m t a 4JjJa_0 ^rU-tJ J rr-3 > ^ J (J-LLajfl 

J_jj)jj!f > Jj) ^ 1 4 cl j ^ <>L I—cd , a J JL 'V a 4 _l CjIj l^_a_L^j_i 

4 i^ a11 4 mi 'vjJLl 4 <; hiVl j->\ —j-li ^ ^ ^ i _ ;r 3 <j| jj—dJi (j_sl<a-) i G, Orwell 

tfjLAj ^ ja% i II Jyi VjLiJj jJl£1 1 £ r>» 11 1 4 I ^ ft 11 ^^LaJ 

* ^_j£LdiJ I ^yH JU^JJ i“ ' Jj dJ 1 LMJZ 

(j Ltij 4 f ua') jU. jJLl * 4-il^lixlI 4 jjjL>JIj ^jlt m4 1 4 K <L]J Lq \ 

j 4-lj^t iJ-LA CdLi lIJJjlSj . v ^ J_JD £ya 1 ^Ijl.3 ^j_ujLq _1 4jLLj>. ^~vj 

(jLj <LjjIjjvj 3 Sj^iLLa uud V tSwUJ-^Jl 4-J n m nil I 4-jvda.i 11 r_3 jjj-La^v 

<d*Jl 4.ft1 (jl 1AU : JlIJ jjJI ^_L LLa La>^ * c & id* 11 4_cj^u ^ ^_4 j dx-j^oj 

— j L t i 1| SjLU ,^-ft 41 j ■ ft 4 l l_3 Jl3 * ~ L« j-jjL-j- 


Jf c. £ , 

4-Jw^_>a ^1-IJ—A £ JlJLJ ^j_c > i Jj 11 [ 1 CjJtjuf 1 4 1111 ^jj ■ t ft 4 tri>*V 

u' .^j^l ^ ,ji>>J'j J-U 

>-I ^ In 'w^La (jt ^jl j 11 /j-SLft-) 4 J 1 V cM—? ii ILj ^4_LtJI 4 / ii jLj 

4 1 1^1 se. 4 ^ ;4-LjJI 3, 1 1 “J J^lUl Oj>^ L-Sj—(-U (JjVt jjyJ] 4 i mj-Hj 4 

i 4 j jij^i^Luxe Jlslj Qki Lri 11 oL J) ttrt Jlaj jcJ . (J^ujjJ iJliVj-Stj-! 

| jui ^ i4 jl>-G oLudL^Ullj j.w^Q Jj J mf ^^3 C^jL£ Lft-S^ 

Lo 43jJ1 4 ^wj ^ l^r. IajSj i J^l-a-"1! 11 f Lk^_£tJ 4 K .“all OuL) tf.. r 11 n11 

^ ) \ \ 1 ^ L*J I ^ ^ ) \ A LftJ 1 JjCr r« M I 4 _l 3 jiLlL J) f «» 

£jol j— 3 4_cLj Jl _1 t J ^jl t LftLftj J/Lfljn ^ ^rd 1 j —uj 4jJj_j jjl dJ JLj V 

(jfl J I s*\ 'hJ 1 4->-^ Ur^“J ^ ^ ">kJ ^jLljj>-1 ISLi ftLujJI 

1 j i 3 V 4 1 iJiLrtH 4-ijdaj < /i ill~I*C ) 1 1> ^ 1 ^ 4_4_3 ^-j 1 1 JiHj I ^ j^Llaj 

. -Ljlj ^ la sc 1) I Laju^jG ^ju/jLqj 

V*i 

j < “ ■ * j j ^1 jjvSL-tjj J2 jL 141 4_oiL>- jl Li _i Li-4 d_»_9l^ 4-j j 1 Lj_ 4 j lJ-L j,l La Jl-lI f Lj 1 ^ 

*[l_i)|J,l] Jui^l 'l LijiLiiJjl Jj^c. L| 1 J) I- 11 11 Lai . ^ i j. ^ 1 \ ^ 2 , 

ijdlf ij^Jj arbitrary ^t^».-^ n iI La liLa 11 f<■ \ ^^ * ■ ^ ^_c >\ t ~i >>1 •■► a «i m .ij <? j-a (++) 

L»£* > ^Laj-^p Mia Lad LaLur rr^lj miT. jj ^wujJ _9-f^3 ( 4i>Laji yjSl %i>-1 j < ^d-<J,l 

, [ w tU^pll] random : 




fttfl iu li 


1 (j) Cj-*- 1 4 (jl* tn j ]J-A , MJ (jl jr\ n^i Lj] L-JjJ) \ La <j Lc. J-J-U J 

J^Ua tj\ L 4 J ^pxjJ Ltfjl tur jl jJI jj 0 -^ < 3A< 3 j 

t4->J j-a 0^" Lio a La ^_l3c_> Lbf ^ ^ 3 j ^ ^ 1 (j IS 1 j 

(J_]j, Jo £j 1 1 iiaj I , Cj Lcj. / 1 ^ I ( _ 7 _S jL>J I j-. l- 4 "1 ! /j^_>v j 1 jlnl I l_£> j. t nij 

(^>r -__^_4_J I < j-<o til h\ \ njVlj - LtJj—U oJj_^o_J . Li.ioa.fl L;r 3 Laj^-ijLj 

jj) % -cTi 1 1 ijL^ Ijl Lfi JjJs) (jl 4-i_t uJ-lLi LaLali l j-o j J.< ts\ a L j^lj 
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4jjl — A. 3 j -3 ^a j t,V t jy^ll £jl— i_i±J (^j l— 1 — Iji —JLOtJ J -S-> ^ jJ I (JiJJ-lL) 

Jl 

tjJJ 0A9 t .-Lt-i^i.11 Ji^lj JoL-uL_S j-3 cO ^qJ * LdLji I el ft T ^al ,.4 j ,1j 3 ^ 

ii 1 ^' O ^ 3 1 * i < ii] I J^->Q jj 1 ^y5L*UJ * J !j ,i,fll I ^^-Ls I I O > t 4_>.jL>r j. 1 ~> A \ 
Ja-^JI Jj JJ-^S ^1\) 4j jj- IS\ gl I 4 I X T1 {£0f\- 1 4o] ^Iol-AJLi 4iaA-V 

I 4 j ALUI < iJo><J! dj^jSJ J JiAJ ^1) 4 ^ijI i!_>»-] 1 Lco-iJJ 

1 ^ a 1 l^i i liowoljj jJI 4—^, 1 J 3jL_C;l 

■- 1 4*1 

cryj !jk- 3 ^ < j n 3 j,£_ U 2 ^ I ^ (g O-OJ ^gj l j ~ -> -! 

^4 xy / .<L>. 4-tiOk-^La »~n i ’i I ^jo=to l / ^ .^j^_i_u_J I jllaVI ^ l^Lu-dl 

^j-A ^1 ljJI ^Ojw-Li-M 4—^ Jj_J ^CjJl Jji—ii! dl—AO VI 4—IO l— ^£j£L 

~ "* ^ 

j-tojj it 3^11 oJ-& . KjaLLjjJl ^Jl a\ I 4oj i-i.ii.lj I ^joaoLua, j>JI 

Lo^l 1 4 -± m JLlA 4_jjj J , _^ -) Lj-tO aLLaj y aLb ulJ I ^jrui 1^3 

"■ M jj 

IjOfc. <_Jlb& LaS^ 

I ** 

. Lb* Lti 4 1 1 *.T-j ~>j L-d Loj * tno 1 n J b^~ < ~‘* ! 4^jv^Lj ^jJl ^Loi! 

4-i j. 1^ )j I j(oL j..f /<i 1 jj 3*\ ~ 4ovjjJ 4ou^jji S^jo^J jj Jo ^jlj4 Oj^jO Lol l-uA 

^jfjjjj! ^ I iT, I 1 > J o^? LqJ Lbj-jbtJ 1 j i* ~i 11 J*-*iJ Aa ij\ .Aj Wii 1 j I 

O^J ♦ SojllaJl 4oj^^il 3joi]l jb-JU V 4ojj) j^a a.11 4o^3 ^jJ c*• /.j. a- ^LsLgj 

4 i^a-lll ^ 1^4 < i * 3^> Ui ; n ^ 4 t <1 I jj jdflj Ibc. o ScjJLotj l—o ^ A 1 Joi J.& 

3ju^L*_l_^ L_J J.A^j L_1J) L^r> ^_K i j-A 4_£Lj> ( 1 : 11 0 - 4 I jLa^ ,3j|jjJI biij 4jjb! jJl 
Jl-a- ) i 11 1 Jl^Jj x. 1 4 ^jiL^SoV ^i>iaJ V 3j U . <iII ^jLa ijJaJiJI 1 h uaJ ^lc, 

4ojJj|jJl 4 j ^ ft, I j Uj -*- ia n 3 1 11c J ^VIJ ia.iaJl t SoJl-^—o 4 a ^ 4 

(J^Jo ^ 1 c iSjJ*y\ jij 3 j _ a- ! j)J ! dJoL^aAi (lj ->.t 1 ^ 3 ^ j-I^I — LM ~ a 

I J^l L*_bj j ii a \] 4oJ)1j^o ooj) SjII <?JJb i . t 11 4 Ja-pm 

t *-*A ^ J^iao lI^O-aJL I 5bjL_i_CJ % \£$' i mi 1 1 I ^iLst^oVi-J I I ^jU3-J3^ 


J -f. LI 



^ jjj t AJj 


(_ t Lc. t j t i i L^j Ju>u Jj i *_iii^ii jJa i 2jl 4 g j a M Ju*u ^jJ j Irmll 

SLcJLjo IjUfcj », Ui j3-J. 1 ( _ t _lc. JaLa_i tjl }j-i 4x.j^-u 4_q i£ £ _ =r i^-J 4 i^a-lll j.Lt 4 \ 4 i «V) 

. L j-As I juu Lj-ilSL^ : 4 mi ajlU 

.4jJ j 14T Jj jJ Juu fcJ 1 — /n~i ^ ^ t ^LlbJ A^ olsai ; A i I j £ jb^ 

y>- x ^\ j>_jL1j CjLcL-JL q ii-i-li l <j' 4jjL*_a lUjIjL-uLc! 4_4Jj 

Lftjfelk.L>»j ^fClLi LqJLo ^tU_C.Luu 4,_i.t jjjJ Lj 4jl3_9-A u 1 \ 0 *« *Hj 

* JjljJut 4 [Sj-^'^3 AA^ A* 

jrU^ 3j> i iij a 4-iLOM ^i^JlJ^I^UI <j\<Ll\ jJl_iJ 

/jJ I . j^UL-U) 4 l ~k gJa-mj jt n i trLI ^-La-mJI (jjL^ ’ jLuSfl ^jLIj 

jJlil Ljtjij £j-a-?e_aj r fit, I JaJJl jJt ^*1 t^i n \ j^fU j i^4l [£S* 

^IU> <jjv ^Iru a A^ Lp ,|J lA^ 1 ' 4_ul_uJ1 luLuISUI l^uj A- ^j^AJ -^jLuuli 

Jjfcl 4 j <i imj La <« I o j 2 1 i n a \ U>:» U iLi jj^j j ^ q* iifi ji 

^jr\ JjU i, Irr'y j-i-cafil Sj^IjJI iAl j |j^t_ul^ ^ L? 1 j ' cjLu^L^JI 

^-La-uu j^ic j a j-u L^ji LuUL£ u2j_t-u La [jLcj-fc^i jJojjj 

V iJ' 4 l_>- ^ U i it j I SjhSLJI ^ U uj (j5-Lc- < ~ f 11 LjIjj ^j) ^ ^° ;^g.i j.1^1 

- 2ji!l a 2JL^ A^ ul * 

A^ u^ A ^-^3-^3-^ ^j^oLLUJI 4 i ^ iJuLa l-jjj 

A$ 1 <v^ 11 *C1 Li La t laiiSj L5u»- 4 j( .»^ j—JSl l£L^a j-^j * jLuVI 

41 .u o-A IIjLSui ^jl iji iiJJ 1 SjljjJI 2JL>. 

ill A j in J-^3 jl 4 f M 4 ^ Jj 1 jLjuI <AJjl 4J J)j Jtt "< (jLSua (Jr^ tjj) 

M 

SjjJjJU IJui) JS" ^1 ^-Ui^L LuL-tC-lj LLaljJL>.| 
^jlaU-LiiJ JlIc. Ldiyu mi uT ^ullu ^jt ct^ji n i~ 1 4 j1 

- Lj JL.J141 ^j-o_lJ 4uSJ : JiLljVI 4_jt j^JJ.1 /j-A jlSL^ : 4 i n j njj <L_SjJu ^j| 

lajb A^- A " i 2j ^ i id 1 r. _ i-^Ljj 3-&3 ^ GciUSS L j - c Tj i-Jj 


Sj^L-lH C-lL-ol I Tt 1 L u , L» 11 ^cJjtJl ^r4r^ L^L^ 1 1 L lt “J -^ ^ J (♦) 

^jUI^/I ^JUil Lajj -dj-uaj’^l 4_ujL*Ji J^_>Jl l i.-ijij J^A-sLoIj i X trj ^ jw J 

. [JiLcl>*^11l i | pstl *J i l_LA L _V_UJjJl.O yJb P. R. Helmert cj^jLi 

LJJ-ij ^ ^ A 0 0 — 1 VVV^ oLa Jo LjJI p 1 *> lr. t i n 1 1 ^jjjJiLc. ^qJL*J! l _uiL (^^) 

d ,,. i jfl flj ^ . ..j j fcl j-aj-Vlj jljL£.S*l ijjfJbu Lg-La iO-i-i-Ll 4 n> Ljj wj^L?t-« ^3 SjjLjl 4jJ: 1 

'■^ (_-j b'A* 1 jj q 4_t\ »ii I Jj I J) -i j ^ * 1 I n i v L,jl ^ 1 * 11 »t ^ J ^ Lj l TI 1 f j *» 4 j I j .L LflJjJ! 

< l] uj-LjSLII 


pjLilfrSJiirLaujlo 


(j jj J> 1 —i-il ^£ll ^JL -ub l (jlSLa ^,3 ljj-^I ^ a 4 _l^IjJ13| ^jjJi ^ (jlSLLl 

£_yA JU V 4J| ( -L^s-J i I ^ Mill t-JJ-L-J^I I JlJ& I U ) jj 1 LaLq.J 

iLj-uaLj V J LflJc. j^l_la 1 !I ^ 1 ^tjjfcLdJU ^L*3l 

<jliULj 4. a 11111 <_Li 1^1 i J. C VI t 1 >4 i i i) ^jJI L$J~* o' ^ f ^ 

^3 1 t a Lfl-i Juj jjT c_L_ 3 tj ^jLajJLj 4 _uaJi_>m OI j LjJI c ^ I GJLIjj 

LjLi-o 1 J-£> j i j 1 r I ,<jl£LajJI : j>L_*_j I 4^ujt jj^-LLs isa 

iSjtJ 1 1 1 IjL^J 4 tt j t t > f -I f J VI 1 Li_luJJ_A 

t I glr Ij, ^ L 3 j rt 11 £rul^3 ^SL! 4 jMLiJI 4_ii I ^ tV* 11 

L 1 In r<i J-:£_ya £>JJ ^rl 4 JjlLa-Li I _A fi)j t (j;r Ji^Aj ^j 1 j 1 vI ^ t ^^3 

4_ 1 < t_ > -^Js, I 1~S 1 1 1 jJ_Lca_3 \ I JlJ I 1 r^i n 11 1 J,_ 1—0 JL x > , 4_u>jpj) 1 1 ! I 

j3j^ illl ^ f .O [ >*-} I I IT '^5 1 l ^3 ^ I f ^ j J < < G 4_J 1 j ^ -»7 •">“ j (_J ^ f £ 4 J I 1 1 iJ 1 

.^jlSLajJI ^3 4 j s iij > ft t j < JLiaiikJt 

4* 

t j r j|jJI jj) in tl 1 1 'I uLua ^vljLo^ ♦ Cy*$-± ] ■ 1 * lC - j3litJt MjJu J 1 —>0 0! (_J ^ JJj 

l III iSj^3 ojj^>J 1 | j_pLIi ^^ j>»" j ju^>JI 

£ 4-I-m JLLA Li 3^C. till I Job jl H( >->'J ^>5s>UJ .^jlSLiijJl CjI I < ii o^—j->> (J^ 1 f ” £-J-Laj_jjjJ 


4_ljIiL>JI jJ ■» >3 JGj^j I . 4_jI If 1 1 i 1 " ^Jj Lijj J^j Li_L_>o ^ZiJI. 

jl) 4»LiSJI ^JjJo ^jX~ ^ISwQjJ ) t\ it jI £j\ • “n <■ j j ^ c_sl —mi I 1 .^1 I 4_jj j <<i 7lt 

So 1 ^_il_»-i3 L*_u * L^jj ^ sfcj f 4GLL^J I 

+• 

3j> "j 1 ^G-iaaj > 1 _lj^^ ^ Qj i^-VI 4_i^ju-*aJI i _ lC.^ ~i £ ill 

4_a ± a tjJlZi-jT ,<k-J I ^ I 4-ijf^ji— L^i\ 4_i_ u^Lj^JI Let I ti" < 4jJ I 

4 ,i.3 £^>0 ^jJI 4 —mi 4 ! lI_l3jJ I £ _ y 3 gr -y j J ^3 -! ^ ^ 

jjGt 1 | Ci>^> I . 4 j Lj^_] Li ^ii i jj Li £yCt t* i b T 4 ± 'i 31 ^ jJ I * vZ^_cLm£ 

l JwA- ^ LLs» Lfc 1 ^ ^S-^-L) jLj^UI j $ i'll 1 'i _ill <J i 4jjl » g 

^nJLc. l g".Vl >UI ^J-Ll JLJtJ 4_j| . !^1 -‘"‘ L1 Jl _i ^ ^3 1 i 11 4_^3^° ^L_xG JJ^-uaJt 

VT J-^ 3 3^ 1 ^ L J j 4 iljj ii.n Ljj 

^jj cj j. il^i a ^-1? * LsjI jLiLu c Iij^ Iju-j^- ^j-Il <p,i^5-*i.l cjLL-u^tJJ 

^1 £j I 1^ i4 ^_ljjjlL^JI ^3-^— 4 v--i-ii 1 1 o' Q^ 1 ^ J ** < L } I 


. 5^_I ^ r. Lc j—1 j-jL? ^Jjj \ iC liji i L j_j—4 ^>Lj j-j—uj-i LlA h 


1 1 J J, 1 

l» 

« 

^ J- 1 ' 

-lU 



■ A 

-< M 




6t-jj j)irtl I tUijoAJi 


Jjy lo" j j j _a ilkJi m~ I 4_C.jLJ! Dj. 1 % ts\ 11 4-1^3 j t V1 a. V | J 

L;r 9 ^jLi y-& 1 tViH ^jtrn r,tij (jJjJl IJ k 4 _lj jLueJJ j_U| 

l_5j_j_u l_^4 j-g d j {jfCiJu.} 4_4_l!I oj x s- 4 _jI i". jJ La uli 1 .a 

^ixi 1 le ^| f. I i u 11 l i j n _tj 1 ^y.lx 4 —lL_a jlL 1 uu 1 i l l ^i i 1 \ j L>^ '*'-* 

— j\ i 1 ^ILil^ ^jLSLaJ^Jl 5 _j j lA i j! t Lj-^. t ^ o m i j \j _; i gL 1l!I 

jJ >»V Lj (jl Li! J t ^ ! ^cjjLj — i~ill ^jJ 

/iL^^ <1 f" t i L^JL^: oL^ 1 i^ZLjlj51!t LLlj K j a t *L j^_j_AJI 

* 4j3j>_*_L( ijjJ^j j 4-j-mjJL) 4 ja A>j jjx£j L^jI ia* a 


IamjU 

■ cl * /t.N1 a 3j>[ xll * r^v i oLjj^ all Ll^LlIiI (jVI 

^juLq jJ_a JfiVl ijr ic Ji i4j| J_JI J^"^i a Ju_a 4 i ntaJ I ^-3 CjtjjJI JuJu^j * ol^ 
^jJI ^ f i »11 j_yn _Jl lillj Jj LjC-JJ (jVt LiiU^J 3 ^Lj_^ JLUCJ 4_Ii_y 

i>j Lj_i—^| t—A i£j- —1 i> j-~-^3 ~ 4 j<i_5t_Ul 1 ^ j .—^ 

^jJI 5 i J_dalj>. S.» J _c ^jJI ^ 5 —l-±3 J Laj * I 

(jr-4 ii lIj ljJ lII ^\£. 4 j jy til Sji-flJl LqL^j l 1 !jJlj *lj Jt ^yju V 

4i?jLj_<Ju iiln ijt n <j \ J ?-Lu>- 4j j J,_J| * L l '. i~n 1 ^ t f jjii *■ * L L cj V lZjLiJ^ 

(3^3Cu1j^ 4-JLjIj 4-JJ. 1 Ml ^_Lal 3 a (jr^) 0^3 U^SjJ lj-U_>- ijJ—i_uf Juu L-4 

1 J-ii j^Lst-JJ Lie J '^ A ^ 1 J-J I LaLlujJ {j-i d ks l! I LilLJ 4_JjI j^Llu ‘V j 1 

jjl t JLus-ll 4 l-Aj L^jj ; lZjjLSL i J> J> ^JiT- 4 juj— i-u &j ^ i ^_ t uJ_lJ ^ j < ^ » t } 1 j^J-uaLoJl 

V L^lo l ; 1 i " ■ m" (jl oLM^Jl 

Oy+£ j-^uL. ^yaQJt <j^jLII :Sjlu^l iJL L^ ^ Lr i^ Ll^ La ij^3 ^4j rij jj 

i U i ilaJ Lg ^ii lj j) jj-4 5u19-SLfl lZjIjLiJI lIjuLS 1 li) 4uf D, Bernoulli JLjjIj> 

liU LU j . 11 1 j Lx-^ xjL*JJ ^jL>JI ^Li^l (jlj jljcj ^1 juUu-^'^l 3^, tj 

CiljjJl jj\ JuV < I Jut OJ—3tu L7 t C.L£ . Sjiljh_>Jt d— >j3 Ja-i—uaJI JL-^-I ±J 


jojuJLJI jJ^Jl ,j,i^ i—3j-c. Lq Jjl SjJJI jjl JLSj (*) 

r i>)j^ 4 » ^=laj ^,t — ^jJl ^ a j f j si . 1 1 Mochos !__).*!j-lImV 4 ^r!| ^JiU^ 5 j^L9 2»Lu4lJ j-jl .ti 

^o>jX^ n}jllliii .yz, I 4_u j >_iJi dj\ t.-^ >J 1 d * . »\Lfl 1 a »l - 1 1 r , 3_u>-Lj 

*1 IjJtJJ ^ i^JJ^ c- p— ^-31 ^Uli.l >a I. i j 1 I o—<3 Jurr “i i nl ^ J i^U j £.^JI 4 a i 4j Jlji l^jJl ^iJJI 



(TxUlg^JI ft n ni 19 


^JLc tiiJj JjLu j \ ~i 1 n U 4-fi j_>J I ^yi Lo £j_Lj 4 

lj j - i-^ J^j A u - ^ - t J3LL (J^3 LfcJJfcLA vba SjJ^lS Lt j 3 tjljjij OjJjj ljLlLH 

4% 

■j i. 111.1 *_>Lu L^J, 3 A! * 4-cji J 4^>jw Lt £ 3 LLUI 

J>jj t i j hi C 3 1 (i LlI 1 |^ji^_jJ 1 ^jjl Ji_4 ^ 1 C 3jjJ) 3^Sl^ J< 1 ri rt < 

3^-* J- i ft 111 (3^^ t ^ 1 I IJ V t 3jLi2-Il Jjy-S 4 1^—1—<0 1^-J i ^J.q..C Lull t-u I J^lil 


in i 


r 


Ll^kVI 


L£jLi_tjjJ 3 ^j £ 3 >jJ!j t 3 i^i “*\j , j 11 ? \ Lj Lc-iL^ 4 l I j aIil 

^[ 1 it 3 -* ^—^5* 1 —"i " ‘ i<3 4 _ojLo_^_jSUI Cj!)Lc 1 3 111 {j} Gay^LuSSaC 

.4 Jt , lUtl jIjlcVI 3- 4 4_jjI_j 4 J i-g jj dliij Q^LiJI O- 4 "*■! jl) 4 U>_i i u i T1 

3-^ Jl>3j K_4-l 3-^ 4_il]J_A 4 ViJ I fi jJl (I >.Vl 31 ,j3 I J-^l£ L 1 Jjfc j> J 1 rr flj 3^UJ 

j ^ jJl_c_ 3 ^ i^i 3 _c 4_ ulyjz 4_V l^g 

UjjljJ 31 L-fljl— iS\ “ > JL 4 f *\ T ft Au 1 i l t it Lj-u j 3 j< g 11 t H iUtL jJ>i\ 

1 <v r, J 4jjjJl 4jjklaJ-11 1 1 a > 5.. Lj.Ic, 4-^ijl 3 a 1 ^4 y «~i jf 3-^*^' 2 - 4 

f. Ll 4 iSl! \ j-& Ijii 3 ^ j_j jud 1 cj ■ n £ll* i 11 JjJL?tiJ I 3 ^ 3 1 y3 < 3 LA^L 

t" m Sj 3^3 4 OIA 3 T ^ (, j ^ hi 3j} * 3jj vUliJl Tju - Ja til 

ui La>jLa-4 4j_sl^ ^ j / <1 j j 3^"4J La K ^ 1 - .-.*11 J£Lii1 ^j^ * k 

4jI3 oAjJ! iBjLU lU* i>v 4 J 3 ^ AjjLJtj La-C oljj , \ 

-Hi 

3 ^vj 1 ^ )1£ GJj i4_u^_c, 3 ^ ^uAj j ^ 4_Aij *CjLjj 3^_>J| JiAlJ Lj t~a l U l"w~ 

v3 tA ^ 1^1 4 1 <-l3j ^ 1 & L^3j. dj-LcLi-u ts*\ I \ 

i " r mjJ 3j jJ I 3 1 l_lU J 3 i 3^111 4 jL$j F—a 5JU J^v- CjIjLl3ji 3 1 * 3 (3la 

a *\ai 1 ki>» ^A'W 3 ^j u Ajb t—3 -Aj^I *3jLaU 3ju^j 

^ ^ _ ,| 

A I A ^ I)) t" ti a ^ i4_-JL-Lu 4 1 ^ mi oils I Jl_>. 3^-j * A^a 

< ~«j A 41 ) 3^1 CjI ajl tu i4 1 nil 4_J»_AVl lj ^_o j [ l 1 g <a ] JjjL? L^9JL_3j 
3SUJ * [ Ju-uai. I ] _ 5 jj VI t 1 I 3_* \j tj t <Zj LjjVI 

La» ^ /% s 4 _l-ojj_cV 1 j 4 I o • ~i 1 ri 1 tjlj-j V 3 ^^ l^i atom SjjJI 33 ^ 3 ^ 

^ I C-j\ _lloj-n 3 ^ ^LiJ a- 2 j V 

3^-j ■ ^ ^ (joiijjjJ 3 ^ i3jl3->. 3 jAAI ^jl* ojL5 SoLj^ ^ t| 3_c ^z>j. LaiJ I 

4 a ^ 3^3^ ^ ’ _ ' am) A j j f lf 1 1 (+) 

J-i L 4 ^ ^ ^ ^LiJI .& Ljj> jrtTI 3^ Aj? -1 3^ iLr^“ J 1 .~i j i \A\Y ^UJI 

3^ 533" Lr^ 1 j CjLjjij-j^4 ^ * 4 jJa 11 1 1 j<3j4>L(_a IlJI ^ ^ 0 — \ Y") 

3oU^3llJ (^oA - Urv^UI 33^1 ^3 





6tajjgjdJ] eU J-lq 11 


4_i / imL?[ "i ♦ t 4 jj^ 11 J-iJLjJJ j, j r <r 3 *m Lgjf 

\- \ <L^IJ jJl_LJ V 4jV iJl 4 t 3 C r h -»J I y j f.fj.) ,SjUjy 

lO^' J**± 

*S 

l ) A°\°\ aLjlS I ^ ^ Rayleigh <_ ;r L»1j 2JjL^>a j^l “ill <_j j ^ m ^-lc, 

1 i»l lli p I q, rnl | 4_2jj J..H I 4 J. 3 ^ i 1 ^ j 4 ^j_aLS_II [J1 4 JlJI 4J" 4 1 ^ ^ ^ J 

Jpt ~ i aJ 4 _j_sLl!1 4 j 3 ill ^ M^>j I (—9 ^Ljl!I 1 j r £ pi J I 4_L^_ljj(^J jun mi (| 

n a * ilI I t ^ * * • * M f i 1 I jLfl-flJ l \ —mV I \ L 1 A j, mJ * j^jJl 

3_t_iirf ^ja. J) Hj j % ^yjg.- ' 1 t rfljUll JjjVl 3^*-^ ' LT^ Lft .J i uV t<UjL-isUa 

h+ 

f r~>Sf 1 ^3 j ^S?l 1 1 jj3 JJOA Mill 

3JL_>. ^_£ I *43^?L>- lJiTl^I l-s^LUI jj3 I jj 1 mtl 

4 ts\ SJI q\ I r * ^ _IUljjv-J 1 j j q ^>Vl £yi £_j^j ^1 ^ ap V i ^>JlJ | SJL^J 

^-c^Li-ii JllC 4j^_ 9 ej jJJl Ojj* ol Jj& ’ U-4 0 tg"uj V 

jjl ila^j iukunll j-.j l^j IjJjJj ^jl SjLtiJl 3 ^ fl J Lj^ ^ 

jJ-jAJI i j r A ol3_c ^ Jaj JL-*-JJ I . l "' ‘ “J ‘^1 4 .a 4 JlIc 3^-1 l\ ->i-tl 

JM ^^>J1 1 4 7i it^ ijy-j) - I ljjJJ Li 4 r j J ^ JLl3 tdil^j-4 

JJlc. lLs—iJj-<-u 1 t^U_>Jl J-Ltfaj ^ 11 L^_3j-JL?tj q] JljV 

3-^ JL^IjJ j j JU^J 1 CjIj J JJLC 1 N-I 4 iSLLajt-fl 4 1^ 1 j3 eiiljjjl 3_lc 

f jlA oUlj^c. 4-oLai LT ^ Cat oijj jj_c &\ 1 

*HP 

3j>. j A m LliljjJl (jl <-3j ^ L l L^j 0_5J ■ J ~" c 5 4_uj1 4 JjL> JJ-jJI lj-6 

l 4 4 ^>- rj oaS ) ^jySJ (J^iaJl 3 -* 4 3 Jl^J j*| Jli*-" r nl ^J] -4 >-Lj>n 

v ju-ll ju!ii 3j f^r 4 j3 LSUlI * angstrom ^jja_ujjuVl 3 jl^-j 

4 4_uljj_Lll Jlj-L-oj l 11 to iia 4 ^ ^.rU-tiujT 3^ < ^ ^ * 0 ^L*_h 

JjJSj . L-ojT 1 .» S pLil 5jJo-3 r - ! 3111 l_j i >J 4_qj|j_ai §J I CjL^j—>JI 

L-J jQJt I pli.1 CjIoJj-^-I 5 JjJlaH CjL*I V! ^J-£L t mi T\ <\£I JJb jjj 

j 4 jj^_5 j i < it a ^_jL 3 3jj . 4 rtj CjL-<l.a / n j 1 3111 

rftj i ri->Jl 1 ^ J U 3j 4-^ I I 11 1,1 (JJLjlXJ j i rJ I ^^J-Lc Ij jl_£5 lIjLj 1 4 J SU I L^J I ^ 3 A 4 

M, _ _ 

- 1 _. . ^I Lw.’ j J il l ^ ^JLLjjj (JU - UiVJ^Jjlj lUj fljv—t—i_u |-a,a ^ o. jj! a I (♦) 

Lr Ll Jl^^-j tjJX.l / Jl g j C. t AJjiJ t ^Sjij L ‘- 1 J 11 j 1 •> > 1 j J AM ^LJI ^Jk3 .dj 1 I 1 1 ,'frl-Jj^J’lj) 

_L>. i _j_4i ^ t <Vr r. 4 n m/C tj oljLiJI SJsLjISI' 4jLrt_j^ \ °\ * 1 eLi^yiJl ojuL>- 

.[jU^yUI] ILsI^Jl j^Luil 


piajIgSJI 


U^rh 1 O W 1 L ij^>o IjUj_)Lj Jp-J La ^jLlj-cua .(j-Uua (jpLaj (J-uaLa ^3 

M -M 

ij? Lr ic: SJ^IjJl 4 JIJmju j.—aj La Jean Peuin 

, pl_C jUl) LSj^JLX CjL jjjJl 

Ua aJljj iSjjJl 4 t j iL UjjJJj JujJLl p 1 ajj l_ 9pLJ( ^3 

f ^ \ 

Lilt t -> l .J ,,. r JJJJ ^p- * ] ‘^ j - u A>! <^1 J >*d 

rth>jJ • 4 aj 4j 4 _lj J^t_x ^j-4 pjjjljJl J_Uo 

LcaJl CjLx i i-u C^-J ^^jJljJLI LAjI i a-A £_)-£• 4_<LJe_J lIjI q-m t n ( 

ft* 

ijr® j \^ :4_uL>^ ^>3 ^J| ^-jjL_jJI L*jj»_a t 4 _j 

-ijJ-Sjjj pLa ■ , t " / j "V , (JljLJslj^fcjVl ^ .<■ a £\~ jj| 1 j J *i *? Ul> 1 CjljjJl 

^3 4_Xp-J—* 4 } Tr J~u lH> 1 3) tial^Jj) J-A J j 3^jJ I J—I < U AJ I C-J t j L 111 

^JjX-s Jjl I J-A (jl£j . SjjJ 1 4Ai£ <Jxpc_x j-fl u^i La jJhjlu C^-p* idjjJI jjSj^a 
c—)JLpJ 4-p L^i> 5 c IjjJ I J ^jV Ij . Cj Lj^piJ j L^L3 Ijj 1 3j jJJ 

> La j 1 juLa L^LLu ^jj£j pJ * 4_p jL>J f 5^3 I JjLxj iCjLijj^SLlVI 

j—±£^l 1 L a!I ill J : l- 7 ^ 11jla j^_c, ^>-Lil SjjJJ 
LsLL 4—xi^Lx 4_u-j Lax iSljJjl JjjJu VI a i JjJ^xvJI JlxjI 

. LSpLC i ^ii g^LUI ^ i-i-taJ 

i A laJ \ £-3 1 jJ I S lUj ui jj jj^uaj 4j L : ^jj, l t ci"c L*j j j 

3jjJl^. iIjVJv 5jjJ( j_jj)Lj j--pu La 3L>>L a , <L^Li V i <. f \ ma\ Lx 
■>- i " ' ^ Lff AjipSjjji ^ -jLa^t L> ^o^_5j 

Vl_3 ,^xVl ^-3 La lj.^1 IJ-A jj-iiJ iCjljjJJ 4 xjI j <yjSDI j rvV' I 
) JL-pv pit) oVjLlx JJxji SljjJI 4 jJ_>o ^jJI 

(jt JJ Vj . 4._i iii J.LLl*. a^j-q£ JLi L>^_x i_3 Jl-Sj Lmj-lI nil 1 pj J 1 jj I 

r,V : 


O ^ : 0^3- 


^>J I L jJ-C. 


Svf -V 


iSjjJl O Lj j j^HSJ j JLx £?JlA 
^ j-SJ Vjj I jl>- 4 LL 4_ f\ ^JjLa 1 i_lljJ y "*■ jijj^JV1 

(jx ;jp jjy-3 : 4 _jjL^ ^yjl ^ nj Ja j m \ ujLlu^ 4_<uj . j La 2. c 1 CjIj 4^u^- g *? 

■M -Vi 

VI ^ s < 4~} 3LL > u3 4x.^)- i ii) Lc 1 t nil j^jSJ V1 jwLuU I J^j V 4pjLJ( 

** 

1 4—3 LUil i f-ojij t \ O l^JJ I O L-^O I 4 . Cl^ j /111 jJ| ~r \ J ,1 " i 4 i ri ii ^ 

aL*ji vLfc 4-^Ji j^-3 ivL^ - j ^ ^ ^v'v — vav \ j Jj)j)_j3j,jj.~. t iitjj (+) 

u w-j-1-) . LjLc: ry ^k~ ^jl_£j (j_^l_uLJl 5 * <~7i LI I £LixoS ^ 4 j_^ a - » I 4 p ^ A ’■ A 

- [ JjL<lj)- jUi I ] * Lj j-uaj l ^ .£. IJ 4 j*v 11 ^3“^ ^ uL 4 ” '_j J " 1 - - L JL?-^ IJ 4 jjJl] I t Lj-jjJ \ 


Jl 


i Lo 1 U ~k 4_j&j j I Jo ^ * Lila ^ 3j jJ I jL^-J (JI >-4 ^ I J3 . Lft JlSjB 

-ijJLJ Lgj|j f Ljjo 11 jhjI^S n Lg La - 4 1± t j jj I ^1 In" i ti I Jj-1 V 

, j j r JL j ^_LdJI JLrt-oA] 

J3 ^jLa> 3 l_4 1 i j- lL jjV I LaLj_l 1 l is-\"i\] Jjl^l J jJl jJ^J jjJI IjL^ jyC-i 

j_loj JjJl < ijjUlt ; LcLoJ 4_j_ll±it_G 4 K ilua Lea itJ ^, 1 JlLg Jo Jlj*. 
^ i u y ^1 j^^Su jl q j tj *i/ 1 g i_d_>H Lj _i jjJ 1 4 u ‘ »j L* - -^ j)»» ' i m i ^ 

^\ 1 t-u VI j^J J* 4_LajK^Lc <j£ou i^a-J ill Lt ol jj-i O- 4 

. j<uu >J I Sjy4_>jJ L7 l£. sl^rfi 4 i *> j, « j 14 a iL-» ^) (Jl^j ,_1ILg ojjLuaJ 

cl j G •*■ jO ft 11 (j-a jJuA-U j_* 3_*_LiiJ ^ l isV) LgJLlC. SjJfcLiaJl £>J3> j} 1 l “ ml 

jJuJ lA->- t _>^ T i T 3^l jjDL £oS>^Jo (CjLvjJlJI dilu-C L^jIj^ ^ (j4_>* (JJ-UI 
4_3 LL t-Ja-1U jjJ I J>A ^c. JLJjjJ .^jL^-jJlJI <_3*i?T SjI^ouJI 

1 i <i"r ^ I 4Jl^J1 1? JLi ^3 1 1 r~ij jjj , L-> 1 JJ^-L-U 2 l3|ju^ 0 1 * jjJ 

1 G t ; ,1 4 L-J1 ill -KO Lr>_Lkj | y_C. 1 U" ^ u\ Jj-jjLj) j fill 

* Jlje-a < «T 1^- ^J^II iS^ j>n"r 11 jLl^j-4 ’ 4_jjIj^>J| ICj aLujJI 

!4 j >^iL mgV cGuUi j) uo jJ_ua3 (jl ^c_*lJI 3iiLa j! uj 

<Lstj A a a f u-j j! ^>SLx-i Lo wllj^Ls ^j^La i ) ^ * * j^LftJl 

I CjIjJ j 1 jjy=>} iI J^S_9 . 4 K i^itl I oJut ( m^ 1 1 <i4_C. Ju_>. » j f « 4.1 ja » 

LSLy*l_Li jJi ILd_sj jji IIMjLi- ± j ^ < 

L—ljuj LUj J i ^IjL-ijj'i/l ( ^J_G ^ ^ dsLj_ilj^ C-i Llg-^ L^-lf. lU ‘+ i I i J_1 4 4-iJ Ljj. I 

^-L^Lj Jjj 43 Jo * j_a Jj£ l _ 7 3 4 “i t jJ-t t 43LLaJl 

J J—a-1 j JU-JU J-u^ L>J 4ojl t A ] 11 I jut ^ l^r. 43Lt_j_Ll l l <LaUaJI (j I 

_ _ ^ jt 

^j-4UJ 1 a f\ \ 1 i a jj 4Ji —iJaJl ^LJlo -^.1 r. l<_LLi^Lj do lo ^ ^<Ij ( 3j — ±_j 

tjl ^ (jl (_-,—(4 Lai m i I I £-ILf (_J-S=^—ill I Jut j I I i^L ^MJLI jw«J! .*L_4ol_i_u 

L?T (J-aL^ L^aljj (>c. (j3ot-d J 3 qVI 4_LtjJJ 4 j I a L " | o lj! i fO V 

„ cLojLl£ ^al 4 oJojv^—G <0 


^L*JI siLjh-uiJI (JU N'l.fC. Planck (1 ^ i V - \ Ac-A ) oLI^Li J jL£ La (*) 

Ij-Lu 1 3J■^'-i i > i j - * 1 1 ^ A ^ VI yA 4 l y 11 4_3 1 La jj ^JL^- ^ |jtM-l i 1 ijJ 1 1 J 1 ■ '^ ■ ^ ^ ^ 'i A 

,aL*JI ,^>.< J1.. > ~ i \ 4. A J u jvISJ 1 c Llj- i-_r.U dOjLLLI > ■ 1 I \ --1 i j i ^ U !> l AiiT I ^J-*^-> j S_LlJ—fc- 

. l^jLa^pJLI] 1^3*1^ L3^tiD j_-a <jj-J 13 i idj I jjxJ Lj j i ^SU 1 A_i j la i 3i jjj 3 i ^ ^ * * 

JJojm 4 ■ ■■ J 1 a 4C_|—4 4 J f, n 4-Jj 1 j,. ■ i ^ i_n ^ jjuo 1 |_j \ 1 4, aK (*^) 


ftniidi 


AxI/VL 4->il» " j Ajj i i.'-f ^-$3 J^3 

5jJ ^y4 C'\ a L L1 l— >i j r j. j > “ Aj j_i!a!L_LJij j^_0 4-ljLo^a 

* 3>j^-ivaH ■._ ila ^3 ojIj *v1^a* >> jou * -‘.J^JJJ 

11 ,0>u xU>Aii 

Li—iiL jjijji ijL^j S ^ s-4 ■ 1 Lj-ij jjj—t—Sj— o\-£ 

^ iAa 4j llii^Li cii^\ i^a-3e^a J^J ^ J>aj . Jj^-d j> l_ 3lj—CL u>J J-4-*u LlS^jIj 

i y <t ll SLi^ja iSjjJJ 3 Jlj^l_>. \ \ \X ^L*JI y-j " 4lj iLt^ 

i 1 a a.q PLjj_uIjI (JJuu <Ul ^ It ju iU^La^ SjJlU 4_*0^4_i (jK ♦ 4_£jVl_j 

^3 i4 j^j ; .;^S- T I d-JL^U rOj^jJI ;4 j SL.<Jj J>jJu>Jl Jsl 

i—i-i jiaJ 3^^j?J' 1 j g 11 3jJ 4 i^L>- 4-_3—L^a_i J « Ll-SL<oI I Jo-tjj LLa^—cu 

Sljjjl Jjp- jjjuJ t_jjjscJj iji <- <y_i i c-U 3 q jlvIj L^J 3j]J-!( djLA . L$-lbL^±j 

| jLl£j1 0^1 J> =tj 1_T^J ^ful^JLl La_lj 

4_lixij ^ i 1 4-1 nj ^jSLcy ^tll iU3 a ijr ^ 4 i jt fl Cjljljua £| jjj 

^ ** ■m 

lJjjiIIlj jj i j^Ii'OVI j-jju lX^ 3 -Lliljljiil ^ t. i.o f j-i-i. JL3 jjVI (jry^ V( P^( i mi VI 

.ay^ii aauji Pyi t Lc^ l_3a3j 4j'l3 

jJlJLi Jtj_uJI Ijla 4jL>.^ 1 SjL>Jkl glA^^l jLjJL>*I *—i 

yjl 3 Jl_}J_> Cj i j U* a jjjj lLsj. ill ^j-lo V] i, iiV L^-i^ <4 JqI . n jJI 

3j—cLi p ( j r _4i) V i4Jj*L*_4 ^! ( j_?^ ju 3)-* , <jJj^Li dijlj 

%* »* ++ 

Lj^jL^ JJJ L-9Lj3iI i -W- 1 > * J^J J^Li^ LT^$ 4 I*C 4 

j^j CjLu ^lIJj^Lj OjLj 4j-^ Jjj ^jJI j^jUJI i3^jJJ 4 _i*\ J i ju MiJi 

4-4LLs jl jLj-u_4 JS y^D Llj jjl J_J Jill 3 1 j » i j 4 1 i^i J—^ Tt_^a li 

ulouj 4 11 > ij 4_1 Il£" ^j.q in n Lj-Lc j. jl-l i xJI tL^LcJ 4j2jj-JL^5J 3 J) Joe-4 

.quantum nuniber y I^SUI _ux. ^ /..j ipjto I ^ tj4? y t 

jj! < ^yic JJ-J jjLlo l .iJrul v j. t ^ya Uj-J 4_jJ LUli | CjIjI J_i> 1 I 4_i_4|j 4— a ^>\—C 

.-u o y, fin ] ^ J _5 4 ^ i i ii I ^ 1 J 1 rt a ii tti t ^r1 j_LI A * i la j j 1 j ^ ,'iM 4 j ^ 4 <j 

J^cuvl j^L_j_fcji| (jjt, Uj-3-j 4_iijAja <Sjk>J l ^ | j_i l^J I ^j^_L>J, I hn i l |_ y jJ 1 o y j \ t-L11*i J x^ajJ 

. [OU^^JLI] ^1 * 11 tjr A> ^^iJI AJ J~« ll jJji LijjLa * j n ^5._gf L<mj jl 

^*1 nJ L ^ i £. J j-> ^ «wi j ^yjb^, t a N. H. Bohr ^ i ^ 1 Y — \ A A C 1 J jjjj «' 'i j j_La yLiJ (**) 

u ijjj J ts\sk- i^CjJI jjj Lr^ l jJlj JjLi_u|a 3jjJ^ 1 A W 

* O -w >Lt' ] SjjJI I, J a lJSLlli (>JuljJI liJIjl lllVb ^ A.YO »Lc 





j Jj3i 4-3 LLa jjyJj jljuo $ L^-3 q \ J-> Y t *_lLj ^Slt 

3-^^Lcr 1 ^kj^j 4_dJj_UJi dJu^J 5 £1U j 11 iisLLaJl (S j ^ <"/)! jcoj 1^£J| olj, rt-3 
^L*_llV| Loj^V jjj us 14^iklj 1 ^,1 .otjj-U jJjMj 

l_3julj La OJL& , ijj-^.J jJLl^JI 3jJ> ( jX. LoLlLj Cf ft x n tj! lS 1 -^ 

,/y5jj J^l3 ^jjuLuiJtj ~w ULLa ^£jJ! ^ L t u >Yl I jlAz 4jL 

»CiLuiij^s 1 <h!^ (jl£j 

l rt'°i ..'T**jT f\g4i jlU t — j >^ 4 J ll4j> wH elxJb 

L ^ r Ia^ ^jiaTt-aiJ L^jl b <—^c_i_l_Ll I &Jl& *1_JI j j mu t_£*i_ll ^LaJI ^LjoYL t L> ^ g gr ^ ~j ij jjl 
UijjJta 4 JoJL>v Ui-i i ~ ^w-tjj ^ \jj CjJstjsjl Jl 3 a SJa^jjJ,! ^LjKJ-aJt J-Ja a \ ^JlS-HII 

4_>^4ij^>JI j^A^_U_i -U 4IxJ 3jjJJ 4 j^aJLl CjYLhJI £ 1 ala-ial ^,-lil i>jjLfl 

(ji jrt‘ I I 4 ^Lljj-Jill 4—L*i-3 Ojlj >^VkL Sll 

£>£• 3 yLoJ I illJjj > gl j, mi^M ^yl\ L^_j ^1 5 flj ^JaJJ ^ ^ ^ ^ <JjJ_JU Cji_L_StJ 

Lqjj Jj—S j jt ^ - j la j -^JJ La iSjUJu* Jjl-XaJ ^-~ ^Ztll 4_3^JLll pLj. i J.H 

, pjjj 4 i*\i i pL^-uaJI £jJ 1 jLli-VI 

jJfj. ft_uy J_J^JJ Ij J^J 1 /) 4 Jflj vLJjjill l±jJcJ] \jj£> < *_LJ 

^4 <j5t_^-LJI 4 t j— i ^ Tl ^llaj jl ji j Ls nr 4jjjuil 1 “ j j t*- 1 ^ + A* Sommerfeld 

Laj ijLa^U 4 jjlalt) ClulS tt, IJLlojij I Llilji Jj 

SjjjL-4 ^JljJlc. ^ * i L^jLrcjJlj ijJi^l ^ jJj^I 4Jj xj-i-oj 4jj 4^-JI dcaL 

t. iijU Cjljjp i xijUL-t-o JLjstA i^Alla vCjIj! i^sujVI ( j r ^i jjj-3 

.4JSUJ,) fj—Ljf j-uL) er!>^ JL?=_4 jf jJbj 

Lb^>LL>J 4j J-^3 oljjJl -xl ^ ^ iLa Ja^Lijx ^J) 4 i < ullL 5Jj i n d ^jLull CoL^ 
j_4i lL^jI^j ^Jj 4 i iiiltL Lol -e-j t m ^?l j mi .r1 Jl>- 1 j t^vVl ^j^it Jl ^1 4 niillb 

C LJj * UjIj cJls jJLfl l La> jjflbi j J ^yaJfcggj jjlS ^yll ^L-tyJ-Cll 

4 jnj\J SjLii] wU=."j2J Uj Lu 3 wLa 4 ^'lj ^a La^^fl.4 ^jjJI cJi-Jj-La iJ ^ CjljjJl 

■* ,i " ’ - ^ ** 

£" , 13 I ^j] jt^Lus - 4jL^t i^^Jl ^fUU 




4LiUII tUjfM\ 

Jl^ \j ^"it jv^aJ \ —idl t^jL^^JI <>JLA 

t4->^ a a L ^ Ij-jL ^L_i_iiJI LiAjJjiI ^j] * LuT u^r^Jwl 4 _l^J I < ll~ 2.\ I ^jL_4j» 

Ujj 4^jJJ ( j-C. Vj ^LtAJl <JljLa <^i tj 


iii ift 


4_L i fi r TL> (Jl>. L^J_l9j t^Jjj i u^Lqj 4 j mi r \ L) \ Ljc i 1 IjL4> 

L* Ii] (j»i i^l jJ i^glijl t£l^" miI1 

£) J Ju'i? ^jJi ^l_j>r Jujai «aV| ^^v-JU—i i i> ■ uJ. 1 £jlia 

<\jj In r II c^L£T *^ i.u idjjJri ]J L ^_=t_lj fj i “ ml ^ c Ljj^-i a \ I 4_j °> 

{j I J^jC, Ajug i? * I Jl£> ^-J V L 5-La-i^i nj J—±C- ^ I 4. K toJ ( V j* ( 4_^t-ua I j 

» Lfl »j I * Ljj 1 ri£t LssjJI jJ*. Lj 

jjj I ^ 

i'' ' CjL^>yi jJ_>Jt jjli {ji t miU ^JLa aW-i 

L-flj^jLL) 4 _j^_> jX- (j^JLsfcjJ I^jjLS jJil . ^_<£J Lflia l i ^al l ^1 j) J_ij L^ Cjr 5 (Jj^u 
jJuL3 J_>dl I jla ^ Aflo (j| ^JjjG C-imm! jJaASLj iUl^IhU Jgj^LaJl 

Ii j-6 Lfc :Ol_^J^iI IJl_o Lc£,J ' Jj 1 nH IJlA jj-* 5 j^jJ ^t_aL>* 

i4iu^_c. 4_liL*J i .i Di~fit i^jJI iLouis dc Brog]ic 

4—jJ| (jj ^ < ii Jl— 44 i % Jb >—i Lt (jj jJ 1 j j} JijL j ^j) >7 j (j \ i ——t-c» I L-Sjj 

^y3 J-4JU Iju 1 4 n> - c LjJ^jLI 1 ^3 4-ji-l J^Li- t jJ4 

4_< ii ri i I Aj5> ^ * Qj-4f- (j^ 4jjL>JI (j^ 

1—5^—*— L1J jL<j ^UVl l^jIjlU t j r 3 ^.1*J 1 —jJ) ^ Wi r Jl_£ rj—^ 

4jLaLg-ml JjL) ja-wL-OJ (Vl^-J . L >^ a J- ^ I 4_Jkj ^Ll 3 -A Ajj-cVl ol^j ,„y£JL 

—4-lJt «L-S-jJu_uO OCf l"i JJ ♦ ^yJjw,. Ju,» J lj <L_Jjl jjl )^U>0 J^_9 ^cJ (j, ^ Lfcll 

^UiLci vLo [jl J-j-kts <\j^ L ua c^j^cJu 4-j j^_3 kg- i Wolfgang PcUili 

J »iJ V 1 1 t Al I 4-CJ^ . y,<ll[ 4jjdoJt ^JL*J \ j I ^T^LC VLoA 4_lj 5 Mil ] I 

. 4jl>sL>- (j-o .^a-^jLcU-i JiLd l-jL1u Pcllll DlTtiC OJl^>-J^ 

: <J1> I j'..- Jk Mi C 1 *Cj ^L_Xv5I jAaj ( i_J 1 J f I (J^i_->J I I Jufc J) ltj 

lL)^ l 4 frJ I JlC I in A ( 3> ‘ *d ^Ul ^jjJJ ^j^SLa 

>^l ^gjtl i-ti^jj t * Lj j ^ \ L> >1 t M i -U a ^jLS 1 - ^ -1 j ' w 

« Wp 

cr k. Lulj JJa ^jJI j-Laj <1 ,lu.I ^Erwen Schrodinger 

jjljU i \ ^ Ju ^uL i. i n 11 4 .i i .-jJ h 7 Tila. i A -tij anarchism 4^u 1 j l aqi «i {*) 

3 In 1 LU ^ I i 3_Jjfl,_i Li ft ~~f -X-3 ,jj-j j j ^g_)i ' -U (^Crl J I J —i dj A jJ I g j l ^ i £2. A LlI 1 

2J_ar_Ll I J »r> a I j, q 3 1_j_5_l!3j^ La-Ca j 1 J_k 0^ ^ ■ " n j cjljVlj 

. [I'jLc^ fc ^UHj Ui 1 ! r .i >UI U rr JUij ^CliUa}-<Jl^ oL^I $ 4_i-ajMii 

4j_}3J dlLvq^c, \ J. ’" ! _ >! 4_J,LtJ 1 u—i 1 3j-l*ljl uJJ_I i (^3 (*★) 

^ 1 J_4 I A-jj * 4-jJ1j^ C ill ^Jj-cs <0^ 1 i ti • n j 4_^- A jJ I j j~~ ■ 

► [ wiij_^-l IJ 4 .uh ijJ t Lurt>- 





4j ^ i<U 4Ja_>Jl rfJLuu^Jt 4j-&i-4 ^>3 j.jl£- 

^jJj (j i f 4 4^w1 1 li 11 ^jj_iU_U f 1 6 , ‘V ^3 1 L J1—^ * 1 L ^jfcj Lolj ^jLS 

l^g-U) i-J-jr ^ f ' ' \ t-f f m| jjj-Lc L-Q-&J tjjJJ u i fj ^ jL>-Vl } ^InlL) 

, J LpJ I ^ J 1 t f| i t <i "M t I 

jl ^3 -1-lj-jJ ^ <&[ 4_lJ| t^L. |ga-JLJ 1 u ^ + Yt\ \ ft> ^ t "i m 

t—4 J—Sg. i|J^l—< II ~A\ Jo^—4 d j ^ 1 ' djjtSLlt ^Llj- J fl-H (j-u-i-u I J—Joj 

<iJ I j J-JojJkl ^-i-^' 4 A <J>\ {jja JrJLl ^-JlC Ll5 KiJ L<k4 L-L3t-«JJ * L^jlj^-g^U 

l_4 SJsju *-> lj' J- ^ -‘ ■ " U ^J.4 O^ 0 * ^ i - 1 -^ 1 j 

L-Cjjj ja j > r f uj ^)1 1 ijlr, i—^lj^J 4 jV id }jJl I j] 

^cutajs-^Li ^jJl j>-i-4_Lj "i/J L^lc jJJj ^ xM 

jjl I <jt Jgfc t£-JajJkt JjJ-W 4_ji^*JI iJLrtUL^I 4-uL^tJ^ 

01 | ^JutJLlxU t^j\ Jt I l^~j I rl i x l^J^La A-» JU. i it I * Ij^LilI I (Jjt-J I 

jj l\ ^ jJ I ^j Ct t~ 1 M l ^)) ^j-±j'j-LA J*-rt"<M jj $ LlU J^- 3 I tj ^ ^ >1 I! ^ I 

4j \ jin UTI ^ rt 1,1 (^G_lIuj| J-Jaj lJ_ a_3 ^ . 1 11 lj_j& ^^JcOJ 

L j t Cg-j L<U ^aj ^LX^LaJLl dllj XjJjL-xJjJt ^jliii^ 

*OLcLt-uJtj ^Jeolu . 1 IL JgWtil 

^jx. 4_i*C j 1 n^l^Ltl jLS^Vl (jj-i ^3-4 J-^ 1 -*- 1 Li-jjL)^ 

(j-c, j_LSj jjl 1 ij^lr, SI ^ jgt!_d <Lrtj ^jt 1 1 i *\ 4 ^ L«3^ l^Xlj jjJlj j_JojJLI 

^q_la 1—iil ^jLlo-jn-I J "il 1 £jf Ju 1 ^j-4 V1 J- j -jLJJI 

1 1 ; <1 ( _ ;r J-II 4 ,_t i^iLjjJI dlL-C^—uoj-ll i. A '^r j o* » 4 jj^— H 

Mr 

03^ L>^ ' 4 “ t ilj-4 1 UJ Jj^LdLILl ^J^UJ-LA jjla-uol * ij_iL*J! CLi \J J_igi-jJ I 

i iCi l^ ilajtj cJUtj . 4-S_i3 jJ I ■4-±laJI i n-U ^j_4 4 _xaL>- 

<Jb1 ^ Vj 4_i_u_iiJ ^r 1 ^Aj ^LxJjVI ! i^iJ o 

t 4 $ t Lq—S j J-L^-oJ Lj it <( Jk'j L ^ ii jl I )) Ja i—s i I ■ iC jJ \ dj V L>- Jjy.4 

j»LU-i-a ^3 3j jJJ 4. _H L^JlI l^c 4_iJ^V( (_jh-jJl—>vi I J— <3-1 *J jJ-i (jl L J 1 h ■ 1 

Cj^JL>J 1 frl A^ajh-L Ll 4-3 I ^LaJL)^ SJm3-S L ^ -3 jjhJI 4 U-i te. 11 1 

i laJI djjjj n ji 4 J>_yaj £jr jJi 4 -ujI\ 4 fc 4 t j*jwiij 4L<J^>JU 

^ - — 

LrsJL) 4 ijr^ tj t 4 -^ 1 < <1 "J 1 ^ 1 t^j ■ »> 4 

j! JdcV jj^aj, -w i a—i j I — a J_PtJ ^jT ^jSLcJ ^^JLjJLjj . 4_-i_j I JjL) VI j 4-_Jj^l 


fkQmii 


ISLuLSLill di\ j-^L^I cLc.I j is* S-iLcl ja ^L . ^-jjI^SJI 

(JJJ-J i i fli J_^o l l^ujI Jl aJ £_LjS> La a —^ \ i n a 

i_j j^i \ °\ V £, ^.LtJI ^j3^ t 4j jh_u^ L LaLc_s (ii JLtLj} cLjLbLill^I 

JlB Jvj-usLjJI JU 0j^LL Jl JLaj .4JJ J-A-^>j ^yjJl JC_jLj_L! 1 jdJj 4 *i y Ml" (jyL 
SjlcLuJsI cJ-&j — (j I jij ^>~ JL< t ^L gjjil- u L ^ jj **cjLfjn i^l,l \j> « i 

“ ^LJ-9 JJU aJL 3-“ i I cIiLjLSLI) £ Jl£j 4j9^jlLI J_a 4 _JLc. 3 a j9 JJU 

_} JljJ 1^ j i l<j 1, Lu^-3j i_ij [ 3 A OJj> I j j>1 L^a jLc^ ■■ i\ 

fi I I ,1 1 

Jju S J-J-U>J1 ij j. 1^/11 0 J lA kiLSjkC- , 4 1 III I I J <LLlLJI dLLa^jJl J-A JjLfc 

. d La ^ajzi 1 1 L£-u LSwuj j<s_i_Li Lj LiUj 

jjcJ l ^ i^l *. LaLo 3 nLj^<a 5^^ 4 .^^-4 A [£aJ j*-d ) ^ V V ^aL*JI ^yB , ! Jj_ 3 
4 f “| l Li ^3 t_j Li jJ ^-4 I -1 ♦ 4-2tjLU jdki Jl JLJLJ ^?j ^yJ^Vl LfcjLoJ dl yJ 

cr^ 1 dL 4-4-^ lS-> 5>Si jt <^Ui - L >* j £ i .- a ^La) 

jCbL^L) i ^Lij-usJ 1 LbLLJ I CjLjjI j-S' j--i- j J ^ Lb (j£ jJ 1 (jiLidj *i/ J_sL_u 

>1^ oL^jSJ! ^ 4 -^-) (jyJI 

fj-uaJI Idjv grains 4L ^ d ^jLLq 4_3-^.J " K jJaJ 

4 * *»L\ 11 (*)£■ 4-<q_ia 311 tfjyjLiJI l j >• 1 jJs ^ "1 '‘< f j i j/jL b ,^u (j- 4 j 1 d>LI 

^j^bLu jjl Ol ul ^yB Jy— JLj 4 i ^ j < fi 

4 J 1 L) SjLc. 4a.lA\ ^jyLc. i y^^jj (_gjiJI .^Li j-±£- 43LuJ tJS-ljul!l 

* 

L_ulji ^ TI 4 a a ^ 1 jj.t I 4 L, L 11 * dj 1 4 . j j 11 v - () i 4_j>-j^q 

cd L>^J u! C 5 - < ^ 3 J ‘4-S-C- 

L^J I Jju L&jj) I4i 1 4 _4 w ^04 U.I i 1 11 SjLc y $ l^J ijLitl 

V wave function 4 ^^ 3JIj 

O^SLlJi OJuii djl Ljj 44 ( _yJ—zw dll jJu n OA —-C, ^ 


-I_u 


ol^_u L3 jJ^Lj (5 lj ^v. diljv-ulj i djl^_ijG ^,1 j -*■ ~i . nL 

L^iiT Jl Jj. f If -Gyyij JiLuN* CjL j J "i*\ lj Jc iJS^ljdJl 

JLaj ^ J 14 L ^ 1c. J">L> * J-LBj <; i.u I^JLbLj jJl n i )j V 

^yB J 441 hi "w ^ f r 11 “n ^-4 1 ^ J^^ylldJl JIJ^Jl dUli 

^yjJI 4 _ojjJoJI ^1 lj! ^ 1 -qL-O 4_Ll 1 J^Lu i La 

^yB illJ l£^ L^j j- th~i 1 > 





t \ ^ UJI I i 1 ^ i ii ii i 4 11 ii 11 t-ilij ^yij yju Jjjyxu i <n ^ La (jLlj^ 

i <La i.i'Li tiJJIi Julj dJ3yj£ t4_jyyiI CjLjSL aLuJ j Ai^j 2JjL*_a ^ll 

^jlluJl (jt - >L ± 4 11 3jJ < *-7*1 * H>- ^yL ^c. jL^Ml 1 j^vvtj 

4-5^9 jj! y&lylaJl t J_a 1 JJlC. t-dJ JlS J> r n4j J-jLjJJ 4_SjLLi- 4 L^_jj J-LrfS^yJl 

4j^Lk Sjyi^aj £yji La5 i jJ&j <Upu 4JLjyiaj j 1 jyj 4JajjJaj L^ljlo (_yJt 

*£yyyjjfc 1 gj \ r ^yil ^llniul 5_lLll y3 

* Schrodinger’s equation j-ZijjJ* aJjL*_* 4^1-j ^ 

^jy-x^ajLc I Jji y—a Cy^ tcdJjL^ y—y Jyj V ScjI qK y3 tLyjte-^mJI 
ISLy Lio_a <j LuijJ \ i?J (jl yyjJyi jLicI Lo-S iJydJI |_J J "T " I njy ^ 4-JjyjUS ^ Ly_yi 

Jij y A ^LJlj I t4-tSJIj SyJLfl (j\J 4_A^L*JI 4-1 "r flip 

j-kMjj-H 4-JjL*—a <jl (Jj-aJl VJ lTi< a-i ^ 1 _LjjL->k ya ^ a Unlit i tt -w. 

(j-U 1—U3_jfj *Unly^y “K IVIj SlyiJI [_jyJ yjl_lU 4_JJj—$£U| 4_alLaJl y<a La T> 

tolyLlij (jjjyjSLJVl ya Sh^T Luajj Lg jja t A i j J 1 » J oLyy-jSLfVI 

^-Lc. jjgnL ^yS JjJuiJI yjL-3E-tVI yyi-j V 3JjL*_a ( _y5>j *J3? Slylll jjJj 

— ^ «N 

cL jj JlI 4.1 jLfc-a ^ ^ 4 : 4—Ijij Cj 1J> l ^ it j L^i 

6 -^ 

tjlgj a r 1 ^ q r JjLy 4_jyy>* Cj[ aI mi a ^5 y^->L Lyl ( _yj-y) 1 4_uj^>. 

i L^Jj^JU yyl -yS S^dsLilol LliSLa-i ^jJl La *<Jjy-ti^La Cj^fjLn-a 

, \j^ cLLi-a (_yi jJ ^ilnlL I JLtSi L>^J 

^y3 CjjL^ 1 $ JejLjj -k (_ r Ll Sj-^Lya 3 JuJlj>J 1 Li_uliy 1 l1; i Ajy JuaJ 

yq 3_LyL 5y 1 <?1 I j t a Ijal * Tt t<jjye_}J) LaL^j 4-S-<_olLa ylc^fl j<j-£-S 1 | 

frLyyill jar ya {jjJjVl 4 _L>-jJ, 1 yjLLta) ^jJl ^!>LJ1 yo lyy^f ^yiLstjJI *yajJt 
4yLa^>U Syla>- j-a 3 JUJc>* CjLjJul^ jJy} lUjJL^-Ju 3yj-S ^Ll-uiIT! ^j <SjiJi-L>Jl 

J-a-?cJ L3"t IjJa-a-a jyiJl ( j r Li ^-i-ua3 4 i nr J£ (jVlj ,^£.y jjji^jISj 4 ini 1 OjKi 
yjUjSjjy-iIiJ «L_yyyU LSLyiLSLxl 1 JUaJ * 3JU-LC. ytl^laj ^Lyltj 4-*_a 

^-LLu-J Lua C 1 1 a r. ^ t 4_3jI L>"i a jjLUj ^yyyyyl JLtLJ&^ li-ulSLyaj 

. 3jyi^ 4ryjuU iljjy Lyit LijLla 4 jl^Ij ya ^Lnjlj 

CjlyyaJj ySLj jqJj (Olflyajuaa jJLyjyilj L>"r raJ j<J <Lajn^ 

4— aiSlil L^J tjyij t_dy_i_ij £jy~±j InU1 ^1—3 . — yj j^ 4— au ^)LSwC yl 
Jl^ jJi-i-ijyjij udlyjj ya *!vLS tOib cJufc 'if La L^j yyyjLl! Scjj^-VI 



pTiljSJliAj ula 


Lqjk LjjjkUo ih 1" 'TiX I ^q-l 1 I <jt — \ ^L*JI — £j^?1 ^Tljv 1 jfc 

4x>Ji t s i Ls^jfcl J_>-} <Jj^>lJ ^j^Luj J-^VI 4 ft j ^ 

LT it- Lx-g-Lg (_g) J i 1^1 n "i > J--C. ^Jlc 11 * rj -v ^IjJl J. ?. "l iu\2 *4_i-caJL>- 4 J jJoLjj 

— M, 1 H “ " 1-1 " - 

JT 

ISjilSLe -C ^_l-uL J) Tr il l lj-^ 4-^JjJll -1_U_J (j| ^-Ll 

t_£ Ju^_>0 JJ—£-t^J 1 c j -Q— T j 1 j "l V V1 L J—L3 L^J 1 0-3JJ I . ^XJ I 

(jjl LiA iS_)$y J, ^ > '' lH 1 (_>^ * L) Ll-uL-uI lS^ 1 - 1 4j^>laaiJ 

^LuxS l JL jl % i _1_>- jjJI 4 j*C j f*s~ 4 -li3 4-xlaaI <jl ilix ~v tjl_kxc.V( ^3 \ju±> G 
Ijj ^ -L ^J t-iJU-fc JI^J Vj * LuuLxti 1 4-fll~,V..a ^£jLxs LT it 4JLx;~i ^J^. 

t_4j|j^>- Aj ijr^ 1 J>-l-i->. Itj—^ l_^ oljij in ill ^Jb ^JisLSLa 

•HI . _ - 

j nil ^J^-ui xJl (jjLLlI oLt-Ii m ^ ^ 4_jIJ u [ *_c 4_^fc.^laJ [_9 ^_-l-lt i d_j^L>. j'I 
^j (0-^3 V 4_J3jL>Jl U 111 j 4 ii i 4JuJ) £jl JL-jj . {j\ o La 3 4 S/1 


Ujj t2ja^*Il 4 ^ < ii 14 £ ^ j j 3 ^tujIjSJI 4 jj_Lslj ^gjl .us Jy-y& 

La |j| t L^jtjLlL 3 jJsjj 4_)^ Li ‘i 11 gJLA (3Lkj 4-Laxj_iU p LLaJ-1 IwjxuLlII [j-q 

i jujji_ii jLtjL ajl i^) (_j if I jl^J * L^j 5J_t-£ixU d i ^ a^I ^JLc. ^ LLgSL^ 

^UL) *j! ^jo c_)l_>^iiU ^ j"Uj L^jfejLu j>1 -k .4JuLS j-j-c. 

^3 otjj ujL^jj Wi 11 jjV LiU Jj UnUJ^JjJl J1 ^-jj lj) ~U 1^ J t ^ L-^Lcx&l 

,mv ^LLI L^j>_j 1 ,i i~i 1 lj osj 3j-^ ujL^ia j^ic. jjU^H 

j> i t "j ~ jjt /jJ J L^JL>- oUij 14 xi <jJ I dJLij ^3 L_^JL_4_^ I 4 j ^ lax! I O tjj 

* l Jl-A LLajJ Li-CLT- 

tJL-JI 4_LajU — ^ Lt O ^>0 ^_JL. — OuL^ | ^ 1 J A J^l L IJLjxJ 

Mp -w ■ -M 

4_J_3-rjJLl iitjJl (_jl I fi ^ LJT ic SJj)L»L>q LulC. I 1 lil . \ 4 f^> aII ol Jl_>-1 


4jjj— ixaJl 4 JlIL 4jj^j_LaJ l oLLt-u_>Jl) JI oL^_Ti£J^U 

^jSLgj \ .(ujj^LhJI ^1 Jlirl uj\ Jlm^ VJ oj * ■■ j~ ^ i4_lLi_jlJI 4 j^LLlI 

L^i>a ^ I 4 -jJ 1 ^ \z ±-1 J ^ "j? La c^jOhJ 4 i^LLU 4_3 LLx! I oLjjJL<-u_4 ljLxn 

4jjSU 1 oljjJI «L3^jL>a ^>SwCJ LllJjL^ . I M a ^1 tjLjji -iL>ul JulC. 

<1_lj1 j 4 j'C ll O^L-C, 1 4 -jJ| 4i nL g t 3 _UJlX. oVLn- 



OuJJJjiaJI frL j Jft 11 


tjLllI 4 / it \ £ " c. 1 j jSk ' I i u3 1 IjlSLaj * L^jc' i it i 

^Jl 4 _sLloVL |aLjJI $ n ~i 11 (j£. ^ Jl—>JI 4 t_i_itajj 

JSLiiJI eJJj JUlo^ d j^ X 11 1 oLjJjvJI 4-i 11 ' JjolSJl t—iLti mV) 

La Djjp^a C-i-ilX LJ£*-*is^i\j (DNA L)jJt ^jJjJJt 

ijy ~Li j4 iji d LfcjitJu c-tjlS H dJSLoJI cjI^jlijJI c< j& iXil i J t <» 

1 ^ir. j j i * ~i 11 ^aJj 4 j jj. t r^i)I 4 j^_3Jw^ Culla Lgjl J-mf <j1 ^LjJl 

J-lS JLjJ_>* 4_i_ 3^ "il I ^a-1 l .>J I JuJl^o ULw L-iSLqjJ * 4-tn_i ± jj-I ojj_ua_i 

llijj * llL!j> JLaj ^v>a jA=fcjJ ^u ^45 4_jLi_>[ 

L^"i ji^L>. t L3rt" ^jl ijjj LxL>oj LiLiijt I-l^j Sh ^ Ll*-l<11 C^15 

1 <Aj j <i > 4 rt j 3 j*J 1 <jLj3 ^ Lg-J 4 —l^L>JI 4 1 1£1 H i_ j jtLi-uVl jl 4 jl VI 

- L)^ LflJl it t u1 1 I I^t £^5 Lj3-1 ^ Infill uf 

i£j_aLj%Jl 4 JLjkJ| 4-L) _i 4 4_uaL*-j <4 jjL*J( jIjII ^L)J> _i 4 ^Jt 4 ,lj.u iljj La| 
^JLsI^SJ) ISLjIX^ ^ ^jT 4iJJj , 1 Ju- x Li_l ^ r lUjJ. j hi i i,a L^jLa 

‘ J J I^jlJ IJ cIj^ i^jXI jc-u3jJ 1^ l in aT) 4_j1_^j t j P i 

qVj -y- " T1 i 4 jjI^_>J l 4 i i a 11 ^ 4_^1 11 l LJ! ^ lr 4—i_u_OJ JL>J 1 


oLj—<-sa_jJ1j <JaJL 


_l^> Hi j 4 < L 11 :4-jJ j} LJ I 


i 4 J < ,< jLl U t s I "N llj t ^ j 1 f g^C IV I JjqIjL 4J i 4-L-2 LLJlJ I ^ 

4 - Xji lSL j U L y^\ —- L\ \j (jji-j-LLlL_d J 1—^—4 j^j^kJ! 

4_2-jI_ aJ\ 4- j-Li-aj_U 4- j -jJJl * \V ^ II j 

4jL^j ^i >ij 1 ^oA ^UJI ^ j^Luij ^ 4_JI olu^j U jU superconductivity 

^jl <JJJ> 4 _jLL ^ olj ‘ dj-LAJi 

1 ** 

\ j a. i i taJj 4 _^j^jcL 1 jj-jLlUJ 1 ^Jii i3 LJLc. 4-5 c-jj l^. X 1 1 4 <i(jd Cj I jjJ^>" JL^ jju 
dlljj^Jj) I JL i il t 1 j> L t^^J| 1 4-_uu|^J L^_l!J L-Sl I M J./J 3feJ i 4 j a! S 5jj) i^J 

jli>o 3j^j-cCLL! 4jloljLvu^! jtufc) (jyj * (^9^.4 _LLxj 
cjj. i 'idI ufll a* 4. jL*jjI jjJl_wiJ_jIj_i!I 

. Lij^ H i 4 _JLi 3j1^> CjLvjJ ■ 1 tr. 4_njl_5 JLj'VLi^jJ. 

{<i\r. ji n t .il 

Sji ^j_i3 4 _j^_3_4 ^Jlc ,-^j ^j| 4 t ^ I j : 4 i«aJLL 4 j~i il jX 

4 J i liLL jJkj 4 ^ "kj (J-^J .SjjJI 3 Ju JlJv. uljy^ ijLt-ul ^jl Lc 




(QluI^UI 6u kila 


^ j>iIT 4j yya-TJI 4j i^L>Jl ^jrU lj<, 4 CjLjjm-o_JI yj :jii| 

ii ^ 4 j f ^ r ii_uLii £j-A tiilj CjjLS uij i_j~ ^ 

' L^-iJ l^iiL 

LaLa_i ^jJuLjJ^v 1 iJaj| ^jjl^SLJl l£Lul^j a j ag ?U lLlj-LII 

(Sbjj-tfl aL> j in) a^jJi a^Vl tv jj^ui ^ <(jt—i-ujJLJ plj^—j—ill ^ya 
clj 1 j i_| 1 ^ya Ip Ju i^L&JL-a Ijjki 1 q ^ r 4 1 i £ i^i 1 1il3 *4_jJjjVl dtl oj in yJlj) 

1 1 l f 1 Cj 1 j/j 1 m iJ \ i ^jk°3 1 V^ ^L^xli ^Jj 4 j f 11 ] \ L) mi jJ I < 1 TI 
^)-ujJ LijL-A £}V |j-4 y<a y^j J>j>. In" 1 111 yJ 1 I f*v! * 4 -jjLjJI 4JLt*J I ^JJ 4 i mwILj 
fjja ^iyH ^ lr x^ujJj IjuS 11 l^LulS j a <jf i. 4-usj lUS 4 Ld_> . J_4L5 yy 2 1 pLWJ 
£jVl La>j 1 11 c, I (j^-4J 4 j1j t4 ill ^J_c. Liilj jjjJu < I ^ j ^ dLiA^Jl oVjL^_d 
*_4 ^J_a I t ~i 11 < _A j l JfcJl t j ^ ^ -<ja. " 1 Loj 1C ~V t L 0 L 3 J 4—Jtt-LA 4j ^ tn I 4JyL&J 

£-4 j| 1 ^ j j. " j n * 1 VI ^ya pjpj>* ^jyjJj PJJN JjJL_>w d) 1 ft Nil "K CjLi I — uj-fl 

£-4 lr> f 11 jLajt tJb J^j ,<jyijyjJl 4-b£^ 4-3 lia y4 dilyLl LdVT ^ic I Cj i-SLLa 

4_i_La_3_La 4J5_> < 4 jj < t a 5^ nir ^ lr JlJjj Lc 4 /j■» a CjVL>* ij^ystjJl 

4 * Vi 

S^Sls In t~i V in ^c_J LjJj I &Jl& jJS i^-cVl 4 S J S >■ (jj3 

H M ^ M 

pLjyjjUl q\ * 4-ui A jJLl ij J h 1 11 e >Jut ^yJl oLaj (j .Wi VI r^iL dj_ual^j-4 

1 ^ _|' C - 4 JU * 11 J IjL^J 4jfcjUSj i^jdjlya 3jj 1 lr I JLjClm 1 pLyc-^-llj 

^ya <_£( LfJJj Juu i^jjjJUM-t jh^ L^j| . 4_>aJ^3 j l_4 

cdi J_£jJ,l Ju_j^jJI Mill (jSJ 4->I <>j 1 juaJfcJLi-nI 4 ^ <1 i dJjLLtJl 

« “4 

* 1 Ti tj C< tn jf L^jjj i4_ijyi ^3 4jlI L$j ^ l^fj ^_yJ 1 4-iJJl 




C -1 yj fCjl j i 4 < r n r I L> Lil» fl I <a '~f g 

£)t J-JU f ' J a! 1 4-fl i n 1*4 4j T >j \ £j 5 j I 

L_£j)—(_ u1j_jJI j»|jl—. Ljjj—i^a ^lt !l I Jufc ^-j Lof 

4 j j 11 CjLjj— i—L*aj I ^-Ll < - s I 4 ~rj fj f 4-J r . 1 t^i~ m b 
Lg Lj *! I ^jL_S 1 4 j i mill 4_^> *rT 

J. m rtj Jl3j * jt j 1 « L^_u3 

LJSPk)- .1 rtl l * IjT £^l_} i / j #—4 L) 5 1_flj I J—& 


-ij 


. jcJjJI I JJt 1 j "KjJJ "1 l Ai it £)Llo_J 4 A t <i^LdJlj| 
JLjjE_Ui.il LESjUls t 1 I 


<—i 1_u_u 


"Mi 


l-ijjS i Jl^ c, ^L^.j i£Lj j rt 11 ^ i irVt 

j^j fljt 4—(ii ^1 _Lq Jl—=tj l-£j_ fii 1 j... a.) I ^L? 

lS- 5J j—L^- ^ Ij Tj 

JUac_clI 4-LflLi 4 j U»1 ^jJLal ^ 

♦ SjjLJl 4 "ifi a j Cjr^“ J^-^J t_u/ ^ 1 j 

<jKJU-i (ji » ~ J J-S^ 1 r <aJ LiLtjJ 

J» * 

j. j (jj_d_lj_-« JjC-dJLij 

jj" ilijl * Ij I 4 ni 4LtJL { J_4 J_ I 

* ! 1 jjt 


: t v L ®il_ 1 _ij lJloj 4^* 

1-*| *lw<4j- 3* —J-ll^ 4jj \n i \\ 

<i— lS l 4 " ** -1 l j I L->~" ^ j *1 4_| ^ la l] I 

L-tjL-^_l31 L—-aIjj l4 i^-iiL>. 
uL^ Ii! vi UJ ^ 

fjf£ 1 _ ;r J-yL J-iJ 1 l-Q C^Ui kiiLtA 

'.; 4_l4jlV- 4 i h 



piul^lJI iula 


1j_LJ_a Uj ^II! I J1 <a r V1 L y^*-i JU^JJ 14 3 -i ILsc-U LsLi-ajjj 
^1 La LJLL ^LiJJJ l l ^jf 3 jLLc-a f Luf ^£. ^j-L*j^ ^LLUJl o 

4 i ..if 1L j>_L L>J,L <_a^ a -3K-A lj_tiij .4_9 jJLa j^j_L_ 9 d Lj, a n cj^LaG 

£jJj 4jj t ir^> Lj 1 -*—^5JSJ Jl-S ^Lll 4 -Ll-ljj^L^iJI (jj-IJ *4 i mi f IL 1 Lj 4 —aLjiJI 

'■'■ i 

*L£J1 (JJ I fM 4 t—*1 jSJI l/U L-* 4_4J <j| 5 j^LL J lj»-A 

VL ^jL^I Qj" LaJ ^-gjj J j t i i5j —LdLa-1,! Jji i u <Lj) i y f ii j La 

♦ (^1 5Jj g Mi l ^JiJj *^5 ^ L aJ (J_j—ljjJ 1 Ojub £)1 <j_A LL i"u \ ajjJLJteJ 

•m %% -*- ~ 

4 j i mi ill ^JLc o Li uaLjJI Lh 4 i ix 1u, i n a s.jJJ ^_Ltj in!l 


. J-A j-4. La JLI jL±i! La LJI 

LuV t t-jLLs] Lj J Lh°j l^£JI ^L)-j_b j. "La 1 t_BI j_a J5L1 
Lul ^jLiu 1 J_a Liu J_jw hill 4 j J ^ n> La jj1 < rtj*S C-JLiJI ^jU 

La-» Lu-a rt\l 4 4 —aH < njVI L^fcjLuJ SJuJuv CjLc-j-usjj 

j L i 4 ^ L f j Sj^jLJI dij a i ifi if 1 Lf. j •*>- 1 1 ajj ^ ^ 4_> p L m n ^ 4_9 

ijLj—L (j;l 4ujj ^aJ J^J j_1jj Jjf (J^ J ^l_5 + 4 " r IJ_1 Jju (jr-^I 

fi 1 I j Lin a ^ 4Glj t4j^ L iT I 4 j1jlj jUa*!^l (jJJj it i ujj L)^ *^J. HI 

1 lLuLSj - *1 4-aj Li^>j 4^ j- ^_l£LgJJ 

j -kjj fC^SujL l i ^£w«u 4 Aj_x^^ SjLjI l- 4 *-La lL Lsh^3 4 ^ J j,lj h a 
4 ^CjLuj t H juiJj-A LaS 4 Ij-j-ity 4 -L).^.uj 1 J-ajl! 1 4jAjLuaII J^I^-SJl^ 

4 4jjLk 4 til I ttl4 4 _LJj ^yjj Luajf Jl£.I^-oJI <?Jl& Jjjo fJsiJsJl 

4-juIj Lh 4 liLoj Lr S_G_t_iu LLa (j;r SJ 41 jcLsj jj^l Cy^ 

L- 4 d J J J ^ LilLLi 4 J^J 

d A ^ A lIjSL. I • 11 v i ATI V_L_J d ^ -wj i x 1 L~~ Liu A *JI (j i> ^ t l 

jj 1 ^ Jt lL V i Li i —a L«_>-j >—a ^g_jj jjj i * Ljj, L111 ^ L 

. <U ^Idl l-jjLlljVL 4uLAj[ ^9 l-lj_uJ I J-aL£ JLh 4 ^ lajt i 


^lc tljUs* d_ 9 ^JLLl J-LI t 5 j-^ t L$l ^ La + (jr Lu (jyL 3 j-Lj (jl; LLi-i 

La. I if ^-uaLm \ LtL] 1 j n r*4 _Sj^L (JjLSj ijLUl (Jg » i <i 

I J_A JTla Ju 9 L' f “ J j * LjJJ 4 n n jlL 4 LLlU La ciJLjk * \ ^a uaJ 



cLlJJjJI 1 1 ilLJ I 

(jjSuu l 3jjp- l 3 ^jLb 3)1 £>JlA 4JjU>JI Lltjc-lj^ JjjMJJ 

'•* « ** 

Ijl^J jJ\ 11 j—X. 4-jjJ *d t(jLajJ| ^jjj3 jJl 4 £^jLj-j_iI( Laf * U-bLiJtjo 

jSyi LaL^ji jjLs^ 4<u'^LuaVl <L9jJ1 j Ijx Lsj 

CjtjijJI <j^a cL_d_jS^o aj) t C 3jl t C, (jj£j i3jjJI fdLc ^1 <Lj- <ilULjj . 3jill 
. I 3 j-j* t^l oljill (j-a \(j L^V^ I *UjL4<11 

(ji ciUj ^L>j 4 ^^LbVl I Jui> JjU_> La tilU-fc (J-ujJ 

lLj-L L a S^SLoJi oJl6 £)SJ tOtjjJl {\a M-J-Lfc \ xJh^ [ $ * 3^£L1I 3jii> £ J^J Kl n 

JLXJJ La J JuL> i3jjjx CjI^-JJlLq (tJr Lc Juu^J 4 jJvjj 3 3Jb jjyDI L^J J. JulmJ <j1 

J-U2^ ajyusjj ^Lb-J-aJt ljuk > 4jj J Cjbj^SJj SjiJl ^ 

^j£. I iXlc, La| . 4j*Cj c. b) j n11 jj ^ ^jX. Ij—Li £ L-fll" Tt-J V 3j£Ut 

ill JlU J-u^sLij 4 jL$ r V_jl y’Lu -r j (jLaVeloClty ixj_iuJI 

jJl>JI j i JJUJI L^-4 i^dJ <k_J i 4 ij *■ a ^ i i 4 ^ ^uiilb 4-j >■ jJ,I 

<^3 ij-L-j (jl Jj- 3 3, t ,3 i <a Li?jb*L oLj L/ u 3 _l_x j<i] ip ~ -IJljlU ^yuujLLi! 

j-LSi ^y-ujJ) iU i^ fL S^SLl I ljI i.tfl V Lb ;<jL^jJI 

(jJ .(rijij 4J (JjSj L1 a Lui! ^Vi i^Lbj-^j-t (3-i^jJI 

rj . u a I ~ V] iO^SLft i f 1L1 ^4_3J jj- i^J l5? 4j jJ ^_l2>Ljl 1,! J .djl 

,l!jVL<u^kV1 ^v>o ijbtjjj £jC. ^JUll Sxt-ualj jj£ 4-j_uij j J I 
: J JjtU JjLS jyc. JJl-u L^jl ttiilliA 3^SJI Jja] LiUj ^aj 

i-^ij iCji a j f .t >i11 ^ijKj pLj__i Sj' oU ijj jJ I 4-a.j iiaJI 


4 U i Jilju <j ^ULaVi jl p^jjj L$| lJj? 4_ T 1 ^ j v\ ^ i 4_j^—?tjJ L L^jLj 

l^-ta J1 jl>- V i 4 n i rt ■>. tiJL-A L>^ - ^ jjJaiJI £j£. dj ^ Lq_j->- VI 

iLiist _ lcJI c?^" ^ 5j5UI llLL^ IjJj 3^SL! jji lj-aj 1 Jai 1 

t ^ ii i JLu ^<iJ ^ o.i V *3j—>.L-u dSL^-uaj Lj jjh jjj i i j-SLj L^jLb 

* 4jij^ Lib 4 ^qjI V11 LiaaLU ^JuJ 4 j^IjJL j j" il,lj 

icjMjUlil cj<-3 jxsjlJl yb interpretation 9 Ji^uJI O- 10 ui 

^jSLuJ \ LlaL^jl l> 11 j- j n4 i jla ^£La! ^jJ colierent 4^^Luti^ g.j ^ 

4 1 J jU J-'Q- T - J-i-it-J Uxi-Lajj . L^J lLj ;jjJ L ^bj j_j<L^>Jt ^-Lc 
j< ajj\ 4 3jjJea 4_£j-jlx3 ^jX. 4j1 ^ / H 4_j^ h lJlLT J ^ya jLiS^l 4_^i3 t <11JB 

. jcJLl!1 jLLj 


|Qjj[) 1II iUnili 


j _ y ic 4 jLi 6 l Jl-sJ iJjijLjJI jj) If Jsbfl jjyJ-C, ^LlLjjj-Ls *L*jj 

^j-c i \, Aj-ui I,! dJjH^Il '-ij j ■“ f-^La jJLJ 1 gTf a u <lSju_lu!I <Ljj1—1 

(jr £, nj < tLjJjUJiJI CjUsLLjSI d_aialyJtl ^LulVl LAIj m 4uj LiiAl £JlA .lJs^Ll^VI 
> j- j 1 11J Lr 4-lLc-i fdLtll ' ul) Jl a . Vi f±j> tL&lj-a J> i^<^Xii)Liil 

Cy* lij-Juft i_£ju_3 Laf * JJU 4 £-L_xj i_£jJl jLujJ.1 J-4> IJLA 

— - ---- - ^ - 

i!lj> i u y- 4_4j_L*_a 4 _lj_±_^ ^£_}Ll- 4 (j->a U-alj £jj_S 

J-iTLcJ L ^iiLuaj>' Ti i II i lj! 4-J L>Ljj (J-I-AIjU ^yZ pjAl ^jtVi i uJ i4uuvj_a 

L1 jJ z if A L^J J l nT< I 1 j l t 11 l Qj J J*V 11 ^Li fi^-Vul j n^ASJt ijJ j>JLlLiA I (j-u->JI 

L^_lJL£|Lu 1 4_ljlu2jO LjJjvl 1 Ui-1 1 ^ I 

* * 6<r ' *» X fr 

J^jLuJI t.L-iii}j lS jJI 4 j 4 ( hi LU jlu>- 1 j|} lLl->J1 (j\ 

(jf Lk-d a a 5 t ~°i\j ^jX. t^U \\ 4jjj) i^aJI <L* j ilrJI £>£, 1 him LouJ 

4_l£ tl C <jl I i 0 lr I'-iLiJ «(J J V “rj 1 ^jj-Lc 4. 

^Jl <L>.1—>jl ^)l_5 f 4. X,—I g, LjJ—j dJJi L<i-> ^qJiC 1—LJj^ 

tjjjj-jj 4 ~i ^5L<tj Ijukj *L<ulj 4-*uiLa 03^ ^ 

4 i fir JfIL /\j Jt ^fjj ^ i 4jl_3 Mi^Lg \ £*>>} ' * " j L* Lol 

Vj , 4 J 1 i it iT I 1 a 1 tjl^w ^ $ t^>JJ ^11 l jy^ *-J \ ^Jl 4 i J Ji f Uj 3^4 t.uj 

:JjjG 1 1 [4_u-uj-jJ 1 ] VI Ij-A { _y£ Jl>-^j 4j1 

iiWJ l ^ Jut) . dj Lv {^rU-3 l^a A Ljjju a^} La u - p >. iju-^tlu /jt 

£)i L yz l^_j n atuJ {\Jy-uS Ljr Lu Lg t a j j tTu ljuv 4 i r pj-La ^ ^ dcvicC 

♦ (Jj-uajdl j-4 ^i_JLi3sJl (i'i/Juk U-3J_d> 

I I 4j^v 1AJ ISLjjlSLi^o ^ Jjjluil (j\ 

Ljj\uj y a t ^ SjjjJl Ci i I j 4jjd^a r! I 4^JJJ IQ jV J£ 

I^Jul Icul £jJjJt U-IjJj IJ iS^ALi UtL^lj Juu (<J L-x^i^Ai !<t j <u«o 

Q ^ ^ ^AaU 4u^^-ua*jAI d -t j j In 11 Lo J-4J iU^I^Al * lrf ~^ 

^ j t n ill 4uLgJJl ^Ja ^a!j_u 1 l-xjcj 4ujAoII 1 4_l!1_q VI (_ulj-^Jl 

^ t r^a4j 4 c> 4 lj! t —3 9 ^uJ I 1> . ^ji_3_>J 1^ 

, 4. j *r> L>d 1 • J ■ ^£u%u 4u^_Laj 

<4-Lj v jl 4 I j i uj ji j\ $ y JI 3l j| dC-ViCC 4 ^a K ) <A_>-jJ (f 4 L*i j i m Ij uJ r 1 (*) 

* [i^? i ft^ pJil] L*-a L^K ,j^_i tir^yA, Li I I**! r <n t 

- [dkljtt] 4 J-S_»J1 ^j£. 4 12a ‘ ■■ j ‘ 1^ J.-UJJJ t'_La_]liJ L^JJ t iJJ £. 1 ^=Jl*J I (**) 





pLjjoaJI LjjJyJ mjj 


f 

«* «T ^ 

j_j 4 dj Lq- m jLi£\ (jja ^ 3 ! d-j_LzsL». J 1 “ «1 

4_Ajlj_ji-C 5 jj i^aJ Jl j ^JLc <jr 3 c-^j^ ;j( di-lll *3 jLj 1 ^Zul^SJI 

LJil-j y- ^ SjL)j iljL^UJ >uiL^4 at ^3i ^3 

^-9 "1 i 111 ,| d->VLuL>-Vl \jit l^lLl otj^L>J 1 Jija £J^\ g~i-J 

4 j 5jj t > LiJJ J l^jJ ^Ll jJ^a 4 j< 11 x k tl 

ijjLx ,J£j i o^LSUI ^L y a 3tl 

I (_J-£ 4—>» 1 4LlJ I i In rt i *i-j . La (jtia ^-S |_J fl % I La 4_iJ T tL-JLi N> L^J 

* I—gj —Laj^_j I j —jLL jf £^LjjJI < 1 it 11 j ji < L$JaL»-ii iJi.t us mi ..m 

(4_>- LidJ I lLj-S-l^j cJj > j 1 n ^J-4 4*9 jJ I 4-^j L _ T ic: Li^JJ (jj U“i / <i 1 
^9 L-aUVl 4_!L>- L-Lg-lr. | jl _2 , 4jj Jdv J 1j-dLL-a 1 jCa j LS-j- 4 La 111 i ^ «Lqj 
di3jJ| dJ -Laj Li-L^ftJ 4 jL- 9 Lfcjj-iaJ < In j t n 1 L Ll 3^. c,j jl mil 

JJI t(_Ji^A_i V t- j % dU J jjJdT (jfJLil <- < J xxlI I j tfL^lilll 4 _j^ 9 uln 3 r n j. r <* (jJJlJI 

^>il j i .o" ^aJI oVL-qJL^-^I ^Jl L-Uj} 7.1 <_j 1 in jJt IJL4J ^ijij " (j * V 

! 4J jJ-3 ^Zj L <1 ICj , < L 1 ^ -fc J ( ^J_t I rt" ! L l.ll j ~v- ^jS I I C , J J) 3 » a 

JjJu Cj^ L^Z-^ VI iJJUe-a 4 j^v j c^MSU 1 & Lj> j n ! 1 LT i c-^p-L 

* H M 

4 4_LlLiJI c_jLlx^VL 4-3j3Jl!| 43^1 ^j£. 
1 $ t *a oLjjLsJI oV LaLqj a At" jt a ^jtj-SUI L5 Lj 1*\ j a L;r a ^Li-^S?I 
Jl^r "n 5jUil SjjJI t J I t a lJL^^j ^ . 4_iJ l ^ n 1 uj Jl->J 

£ L^-j-aj^J 4 j 1 a IT J I j^AJ 1J-S «- j In 1 Lj Li!L-ifc - 4j_j_t-a 4 tn^J mj 

^j-iijJj 4 1 j ±j (j-^J 4 j-*L>J 1 i:jjL>v JLaJL^t < Li-4 4 j^j_ju L^JSLIj 

•• ■*■ 

4—5—1—3 J 4—3^ ■ .a 4j-^- ^LiJLs i 4 < t *>-j \ ^.u I1 CjLjJ I_a ~k I ^)J ^ 

Ljjlj i 4 1 di IJ ^J-i i*2> L5 * (jJ I 4 a *i l 4 1 ! s-* dilli 4 _l-5__> 

M 

, ^^ 4 i\n 1 L>^ sLS^ I J^_3=_a 

v v*1 -■; i La t^li-kJ,! ^ iJLtjj.uL J £-23 ijjZij : LLl ^, 1 3 j Ll^Llj-o ti_uL3td>-jJ I j] (* ) 

LjlJ (Jl^ J ^ ** I * | ^Jd3 l l_2J| |ji-ajJl fl t±LLll ij^-2 Jaj-uJi I^JT-^.,? 1 { w y^ £l I _) ^^">2 JHfc (J^- 1 ^J-l ^ 

. (ijI a.-*-jL-1 I ] qj-^= Ld,I pLjjATj (jjjLujii L^jl ^ 1 '<n [jj . L-u.if jU LhwLs 3joju>Jl 4_ui-ij| l lS''j f i 

.^fi jj iiJa-uiJlj Ttjusjii iJ^j(->-l 2jl j -tj I lJJJJJ ^i ■»" 11 (^^) 

^LJjl ^SUl cIjJm_ 9 ^33 Lqi 1 L^x3jji_>s 2 -tj o I CIjI jJI ^Jm-Lo- 1 ^‘i u Lyl j, I-^-1 11 

^1# \\ i njg l i. l a i.'-* 1 , jj i l ilaj pj 13-ij^a [j 1 f J "isj J “j) 4jlJa 

L )1 ^tj-talaa . IV'l — £YA ,^>-3 UJ^L? ~ . Y* * * lijjbLaJI t^l i A jfj . 4^i a i ^Ll I | ^ 7 J| 4_i_ii3_>Jl 

. f| t jLi>'j-3JklJ tj.j 3 (— 2 jjj,l 1 ^-lIa <_2l£_i-t/ jdlJl 4__aZ>J l 4 j i Ia.3 k_jLj^Jl 1.1 J) 









fOujI^SJI bjjuig 


i j-i <5 JJljlj LflLaJ L^jUjJ 0J-A (jj^J (_)hu5L4 ^J-£ 

1 ft 5JLxxga^a iJ7 3 o^j-hiA &j,j> ^j> i L 4 I 4 4 jJiJl-h-H 4_i^L>.^ 

Lojiic. Vj ^1 -4 1 i i^L LcL^lJ <..- ^ i t u~ L^jI l j 

uJLCrlj-3 QJJ-* j-ilaj * ^<L-uulj_iJl *)i 4^rr r^>lj <(4 _j_jjI jJ± dilj a 4>:> OJ00 

<X 1A Oj^Ial JU9j) ifiLt^j-1! illjJI SJVlAj 4-pjl^jiJI cZjVLcul^wVI l_j[_l_o_>J 

4_iijkjJl 5j j t 11 aJuit % <Lcu^tlll ^jLjJI j _4 tail j LsLajt L*j1j JhcJjJiJ) 
-((-SjjII L.-t *' \ V 4_l'if| oi ):> cJ^ 1 L? 1 -^ ^OuHujT 4 u n i 1L 4jc.^l 4 
f L jr j4^ ji j *C ■,.^ Tj £jtVj J r -^ ^ 1 4-jjij i^aj * <_lILjj3> 3 I Jlj_Ll>* j- 

I Jufc uljLq, a u j l5|j . 4-f^ilL->iJl 4—jJL^?r -v.Vlj) 4_i 1_>J 1 3^_^ 

x!a 3i -i 4l li tj 3^ O' _$-^ 4 i!g AJlU 3L-C-4J1—4 ^ * j i ii II 

Jl_lj t LflLc v \ j<ujU 1IjSJI c L^-J a f d t / s,[ 1 j. | d ty , ,, 4 _jJL* 3-> ■ d l . c Lj j mil 

j> 

id _iI a *\\ (J4 *Vi L^-il St— jjL?cjJ| 33^0 < rtX ^Jlj 1 nil 3^ 

Liil—B 13ji ^ ^^j *3iJ 1 3-6 j^Lj —Li L—4 ^y3 Lei . "v. 1 ia I 

n "" tf 

33j J-4-JU IJ-A t_j|j-J>J| S4 j 1 0 t -4 SljL^ j \ (Ti t" I jLij i Uj 3-^ HI“n 


jjJl (_y^ 31 <4—it 3^ ^ 1 4 .jtnj J-A 1_4 

, 4 J 4.“*^ L^_iV 

L^jLl^-L) 4 j 6 ^i \I i _ y it L-Q^ 1 -liJ t_iilj 3-4 JlJljI L _ y Jj tf.^)_U Ljy -ua-oj 3 ^ 3^^ 

4 Sj ii * 4_<"'>1jSlI 1 4_jJ V1 4jt _lo 3 ^ i3^*° ^ Ldj— ii/ 

~ ■- M ~ ~ 

ISL-jL£ 3.4 3i>^ 3 ^ cjVI e" >-VI 3 -^ ^ jl-e r j^1_lII ^3 

* [pi _iI nf 1,1] oLLLaJt 3— 0 O_4-C.^_6Jt-4 ^^3 4_< i itl C-il JJjjJL I^jJjLLo-J 

Ly ic 3 ’ ^->LLo "ifj 4 jjL3JlI dJui 3 ^ Vj 

3j—J jl ^j-j^qVL ^-"1 4jJl i l_4 4-lk3L^>- jjyS ^.jil uZjLjI j ttl Cj^Ljc 

SjLiuqj Cj^Ly-t-u-H oJu& 3 ! I ^ 3 ^ 5 L 3 ? * ljui ^^-3 uJj_^uL>Jl 

V¥ Vi 

. 41 , u a cL^a^L-^ 3 rf 11*1 Jllc. cLu3sL-4 3 ^ L^-> 3 _?^ 3 i0 jl 

3 jjJu 3 ^ 3 V 1 J 04 j! <u - C .VIj 4-djJL Lo-^ 5 ^jJl^ 7 - i »tl aJJt c3L^ I jJ 3 SJ 

. L 4 L 3 ^LkJI 3~T r nil 3JLv ^ J. 'fc J C_3^il 1 ^3 CL) Jl^- 

H ** 

; m A LaTi ^4-^ 43 k II I Lef , 1 —^ 3 ^—illj Sj^ta-rtl 13 ^l —uu ^_ r Ll lJl a2 (.[jj. j I 3 ] 
^l^LjuI L 4 £^ua LilLlii 315 lij L^l 3_?^ 3^ ^iH L 4 I 31 4^^J14, 4jJLcj^1 

44 _ - - . . - 

J# n ( 

4.j ^4L-f-4 JJ_u t_-JLLi,l &J-& lL 3 ^aJX.J * 4 _j_<£u>JI 4i iir> 4j Iffl 4X 

*(JL 1 ^4 ^3 |j_& ^jui^LtJ <—iij-L-£j^ i4 jjJ o31 CjL^ rll LliljLso^l 




f m ■ | 


i probabilisni I ^1 431 .c T L n .MJ t_£>3d a y rn 4_Li d t3 Vj 

3j> j_^ Mil I (jpj-Sjyjl oLb^Lc. ^ 1 jI^SL!I 4jj 3 it jJjuS*V( l-3^->JI 

5jj L^jLb L* jtg mi > Ly in CjLsMjJI £>Jui> Jj j j taJ 1 ]c ^ 

J-4 ^ i (t ->JI J_jJLj>o ,^3 4_3 jJI 3 ^ JljJ>J. ^_3JlII 3 ^^jlH 3 I 4^jIjl a ^3 J 

^jLJLI 3 > iji L^jj , Lh uS w jJL ^X.«JIj <4^-33 4-j.<i^ ju jl 3 ^Vl 4 -sjJI 

£j> r aj I i a 4— Jfc m ^_ Aj} t *1J 4_Llh Loj ^ 1 

** 

j^-31 3"'° 4 J-2u 4 j *4 LlLfl C. jj-fl 3>_^ J1 i | C_9j) 1 tj I J 4 (_jJ 

aJ^UI jU, . 3Jj n 1,1 <? Ju3> Ji—a i3j-. ^ V I 

4J ^^5 L fl J « n'V - tt^gjU (J 1 (jldjJlil ,4-C^-XoJI l_- > i u LU 

M H ** 

j-ua l^J I ^ i^j-I I 3^ 1-^1 * 3 n -*- xl J l m^ dj-^ La 4c,^ i tiJ 

^jU‘i .id 3^9 — ULLj4 uL!LL^> 3^^ 3 -t 4jL- 3 i4 jfc jJal^g j ii-. 4-C.j inti Jjljplj 

33 TjLjj La £(_- 3" 3 3 ] 4Jj_3 ita _ 5 3 i_4 lj^ tsi ^ 1 c 3 L? I Ji[j * 

* Li 3 -TJ L$-* c^ot 3 m Luj pjJll 3 L 3 i 3 ^J-S 1 ljr 3 ^L.-r 1 ^>L 4 J 33 ^ 

*JL>L olj jlJI ^JLc ^3 4jjl_ljl 11 l 3X- j j j,<nT1 3 ^-ajj 

v * »• ** **' _ 

j j i^> 111j i^a-jJ I ^ A_t 1 I I 3j ! (Jj~^ ^ 3-« ^L <j 

* ^ I j»La| 4 j n 



ujLLxSj jjjLS^a 3 ^ ' J * ^ < -^LH 4^j loJH 3 -^Li-a 3 I 

JjLu ^jui 3 < 1 ^ <«" 3 A 3 -°j ^ ^ operator ^ u 3 4 3 * a 

4 fl. jrt -» -J 1 ^jlj£> 3 ! J-3 j Ll£.ji d j ^^Lal lJI ^^3 dj^L-^ 3J^J ^-4 

3 c t —j j_>u 3 ! 3 -® Lj-Lqj 3 L 3 *)L I cj13^L»J 3 j j * ^ " ^L-^> Vl 


1jLj_a jji i_lUj , \ju3t (jf-aJ^—nJl 4-jLi ^ i_3. X 1 ^ i n > ^i 3^- ^ )|j—■—*jJ3^ *3^ 'J—1 {* ) 

jyju>LU uncertainty principle f .. ? j^jai 

jJLi LjUa nJH\ Lc,^ ^ 3 3 1 33" .indeterminacy principle 

4 nt > SJi mlII (3-^ Ct^3^ 5 3 5 - s ^ j <3-5^^ CiJj .,3^3^! *Cut- ^.^~] I L^jlji 3 * f ‘ ■ -^ 

■ cLSjC-luII (jjudl 3^-1 La-i.^e* 4 _LxJtj j < _ ?F j>N3.3 aJ, ^ l l 31 e3 '“^3^ ^^JtI Ij-Aj l2u 

v“ M h"*h* ". t _ ^ 

4J ^ In j-| j^Jull I d ~* j 3^ 4 j^aJuci ^JLulLI JiL^j 4JV^ 4 _jjLiJ1 A . 4 , ,: " t j 

^jjz Li^a ^/^A k.j 3*-" t,; —^3^ ^<3 31' 4 ^u 3 jti ~ f *sf 3^L? 

. ^ Ufc Jlju L*j t<Ljuda.>U I 31 4 J g^r >J | 4 j ■ jJj 3 ijjjLii) , ^3^ 

(**) formal sciences make blind, unreal with a fools mind. 

i3 =l 4J i3^j 'd/dx 3°^ ^j ilajjj 4-±i3>f.t 3^^ .j- 0 -) operator 3 <j tiJI (***) 

• [^Loj^otO l-jj . • I j (_ 3 ^^ ciiUy_c Ju tLiiM-c. 3LiL » ij ^3^3^ 



pLuIgSJl uiifl 


Jlj-UI jJL JLJ. 


Li u' 


^C-l 111 3^ 


(j-4 i nj l_i 


jj d j i ,■ ilaLI a a jj j^ 4_>*j ^ 4 _jLj 11 i ii is-tj 1 / r*\ <ij V *4. 


liJ- 


^>L 


r~x- < r u 


, 4 ■ ■■ <*l 1 tZ-43^-J 1 4 £**1 LjJjS 

at i hi h g i ^<■„yi i> 

£_L^s^4 (j-C, CIUJl^J! t*l1 t *U 4_J j J^J Jj_dJ ^.I^. L»_u 1 jSLjiJJ * tf^Lc: I 

uJLiiill 6lXA> .jLlit- 1 - (jf 4 ±\ c (jiJ t4 ij t a 4 b*»J L^Jx-c.^j—iujj SjJ 

<jf ia^j * complementary i^LUx (j^i_3 ^>L£J1 

^Jj ~ 111 j i 4 _j_L>-) J CjI th ^LS jjjJ 4 _j li Ju>* j "*■ t.n L^JLo jLii 

I JLi L. i i-l]j> A. 111 1, | <juj^>J I j j_ti_La (j^a ( I Jl-Aj * L<1 ^ M .1 I j L» <j bjj 

i—^.lie. 4 j ^ i-iU 1_4 mi (j-C. JL_S_i <j( ^ySwOJ 1 <J~< a i Jl-j^Lj 

<tj-*» tfljl LaJulc. j^-Jj *(jLuuL5 <—>Ji^fc 1\ 4j1Jb {<jJb» 4_lJ] O J-j>u f 

(j^SLj (jf (jSLgj ftjjp-A)) jl (Cjjfc)) . (( 4_b 4 jL_£ j.l i-Jj 4_ M i -J) ^ K~i j V 4 jLj3 

—tla_9 <CjL>.^J»I jl OLg 1 1 fi 1_S , 4j|ls & j-^CaJ I jf *5ji jT 

J-4> - (cl^ I I Cl} |j^ Lb J 5b>- t jjfl I t j \c- t L AdUiSJ I ^j*C CJt LflajJj _9 I Uil Lo-UJ 

i I I (^ruL^ (jja JJ (jf (jSL<U 4—^4_JX^_4 j*| ^ tui -V. (ij_(S}» 

(jH—jLi) jL>u! 4j( ^ ~f 1 (i| (j) SI "iK I Jut (j^jSLj V 4 < fi fl -} dc Pi^ J 1 


L^cjJl_ou fU JlJs L_>. j^yic i <1 (g Ijq <J£ j—uo “4 23 jtOJJl (jCl-L i^aJl 

principle of # aLj_HI fu_j_^ tJjjL-lJI ^ Jj^l _At L*jl 1 ^ r,L 

^IJJLoj loU! Ijl* Unijo j^j complementarity 

Lj j-j-J t Lii' 1 4 a j-uLa 11 4j 1 4JlLa f (j-C dJJ J Oil i± j ^ j 4_j f 

— *• 

jisJLi ^j n <n 4 j (j J 4ut£ j Ju_aj 4j*[ j^^L-AjJLl n a P I jcbij 

^ > tjJJj J)UliI 4 j1c (jj^ju ^jJI jujli 

tj-gLifl 1 b UJ^3 £ (jCjij^juj l_L4 (j-u^JcaLita 4_i_o ^ LUj ! 5 JLl^3 

jhll L-4JLLC. i j*C I uLo-Jljaj Li—2_b_Lo J-bj (jf j U ">J (jSbaJ t n j ^ ’ J—i-aLiJl 
4 dJjJfi3 4 jL^J j I t (j^ ~ ^ 1 “f Jtt 4 jrui—JU^bj 4 — Ml A-} 11 1 4j^! I (J5-^ 4 —jJ J 


i <7 ■ <n ^3 ^ I jilcj i h ,ia-i m^ jru principle of complementarity ^CnJl ia_^ (+) 

4_?j^ I it f4_flLlaJl jLilil L^Laj j! LtftljJwl 4 J^Jj 4_j_jljj_j-5 SjjhUo 

liiJjvJj V JiJijJj 1 ur>->^ J "" 4£ J^K jl ;E 4_3tla^ I iXJjh^hJ 4_yjCi jin ~n 4 -mv * ■ ■■ 

1 JrtjJjLl_Llj ^n," ■ J r,n H (yruL^ JrU till I I lXj-< 

> [^Uxpit] uiLlLs c*jIj h c. u'v E ~ hv 11 = h/ ^ 






^LlJJkOJI I 1 "*J ni > I 


j-jjLb-U ^ I i^\ j-j-a^^\ 4—ij lj) -i7i c ^jUJI ^ In ^ 11 ^4 rth » 4 

« * ** *T 

JUl dA cJ 6) .^-Vl ^ 1 5 ir^J 1—1—n tU <J*ua_3? £;I l 

$g l ir j i 1 I t j Jiij 1 jl^jj ls jJt L>t t 3j^ji (jpjijij 

^S'lxj o l Lsr*^ t_y * J 'J ^ Lu J J j-5_> J? ^ ^ L>- J J ^ j 4 _ljj_* 4_jL^>-i 

.iIJlcSM UJ 4-4 jLaJ L<U \ U S 4 4.JJJ t( ^ -L?c n tn O' Ujlc-J 4 j J J 1-4 LiA 1 
1 JLft Jajfc > 1J i4jjjJI ^ 1 >» "kS f t OIL ^x OjlI jfc jJ V LLc.J *iij^a ■-■■■.*‘J I j 

. 4_4jJ-t I 3 Jx LxI 1 SJ jJL* ^ < 1.1 

tSO 1 -^ Cl*- ^o^- u <ji» : j^aVl jl 4 to-r l! j n t -Lij 

<JjjLll| 4-J <j- xl L*JI I Jufc ^jSj ^<JI jX lOLLa *« 4j I j juv ^ 

i^JLiJJ ila^Lscj LLLS^L Vj jjuitjl ^jJl 

o ^1 i £*\ Jl—^4 J . ^ ^ J—J-JLJ J^->r I jL-i n ft 0>^J O^ ^lj^ oT 


i0 J3- 


tjr-A L<a-j13 lil ■ J^n-ll (jr^- j-LaJlj t Jaj 1$j> aj ^Jln r.| LjjX 4 J 

4-*L>.^/l 1 tl ^j-4 £XU 4 lj-1 JJ j L-4 jV tl^UL^uJ 4Jg i n j 

i 4 _Ll0 {_yA ^J-.jA Jj-4 ^Jul ♦ J-3-lJl Llj Ijj-LS jgL» V> L^J^f * Lfl ff. 

JLjc-C V Loj 4_J| Jj Lo IjO-Sl Ltj t4 


n t A 


^Lti_i J 1 4 -£jju 8 ^jJI ^jt ( j_SL^j juj (j-^j *4 j-fl J n iJ 

f l^a 1 ^L-l^ ^j4jLli£.Lj iJjJI 4 j is-\ 111 4-i^M^j^ i^cJLdl 

»tj 1 

UJo LuL^i l ^i 1 ‘‘v f~M i d—c3 ji^^Loj O' 0^1 j_j_J ^*^^ij_Hil l | ^1 1 ^ 

o' j-llj * niVl ^/| l—) Jl or 2 j ^.1 4_) 1 

Lj7 3 1—^4, \ 36,LulJ LlJ 4 U 4 jJLl Lff^ *! ^ >» -<djj 

O-Uj 1 4^-4 < _- r lUI 5.5 Lq-' 1 4jjjJI 4_* j iU 11 ^jX, {j-JaLi-d 1 c-3j_<-u 

41 

jl j"t£.^l t _ jr J9 jJ^-Lj V . SjJ^LlII 5j^tx iulllj-iSfl 

. IiTjJ.1] \ ^ \ X ^LlJl y _ i,g ~n 1 1 4_>-La 1 iC L^_i_lj] AjjLflJLl 1 Ui 1 ilaJLl ,_ ;r A j? J-i ) 

cjjjfajj i_^jJI j j*v41 1 1 $1_>ljI t l_Li_o =>j : Luaji ^ t ju 4.gL\ I \ [>jla^ positively Lii LuL^j {**) 

jf —laai I 4_fl_tdu_LaJ 1 |^l pO,Sltj VISin i— 1 . los^JI ^1 ^j fc t 1 i>L^ijVl ^uiL l_9 y » 1 \ l 0 t jll 4_L^. 

>^ T L d »" iiil I £-juj>L>- yJb La ijOLjJI 10ft- vjr ^ La ^yL^ ^ j> .k[ I 4jjl^-a] 

^<Jl_*Jl j,ai r»_"u y k J ^ cr^-^ 1-^Jh^Ll.J.i .^L 1 ij-“3j «^ 11 L^j^- 3- 4jn >>_gj 1 ^j-uu 
lIXj r ) 0 ^->J 1 !*iJjL-]l jjUJ <>l i~iiiii 1 1 a LLLj—Ij,! 4_Cj^5ji 4_Ij i^>1 ^ jl <^11 l_l_A 1 L> mj \_* ^ 11 

jLS ur^ I Uj . r_ y jJ^_StIiJ1 ^J-»JI j6-^jU j g i njJI 4_jrv3.1 aalll a-flJ I 

JjLS' U ja - ^ - tLa-ALsJI j,[£ La-ij,^ <atj ^ill (jr^- i Lajj^JaU ill 4 _jLjj'^L_3 *-L»J1 ^ k f n^La 






Uiiu-4 (jcSZ Lfcljl ^lUt pLxxjj'i/l * 4 v l LS c Cj L i n d -h i (jjJ-J 

4-Ji-tjAa L 4 J B ^>, j <A j. ? 1 jf b >0 Ljlj <4.i i »l j 3 L^j| , L^ljf 

^ti |j l \ Ju4> ^ Jl^o ^-L^- ^ jJ I tAliJj 1 Lj4 1 + l£>3-1 

<L i l-> CjLoI— j_>.J |j i-uV ^jT —*J ^! tjO-AjoJ—>o 

T d JI 

J) 4 , I ljuk ^ ^ U ^1 4jjL_B ^-jJ I l_)i I J-»Vl J^J Ll^J I j 

<1 j^S? 1 (j3 V gj X j I tt c- LjA j AU (j-C- OJ^cZu LaJulC. 

XI>^j Lu]j * AB (jyxll JI L 4 ^JL*J ljj^ i it t a LSj^ 4 JtLjjJ I jf 

(^J) < —>•_£ 1 —4±Uj ^^SwOJ L^o jl—*-£-1 ^J) <-jL-JwL^. j^X_^x 

^yJ ^ ULI j£jZi ^J) i^JL-t-aJI J-^J-Z Z 1 ^Jr^.4-^ 4_J t J rt j ^j tjjj\ X4_>r^Jt 
^JLae-d ^Jl 4 jLlwj| ur xZuZ * iJ^ZaJ JSu ilTi ^Jjlf^ll ( _- r Jj t4-*jlj9j J-L ^~ f rM j 

^w^uLt.. xa 4._i 1 iiULi oVL>wli j_4>j? i^yl T j r „>tiLH Jlaill 

M 

iJ-L-u J1 t Jlj^-jJI 4_jV ^.C-j r /i^LSQ I jl < u 1.1 jLjJj-^ 1 j<i_y JL3 ^ ^. mi iH 

* 5<J LaJJ ^-rt k 1 a nV u xJ I 

component <a£jJL1 JjJm ^>3 j^j .m i^-a-01 1 <\ -Ij j^> ^ S* 

cIjLjo^ }l /juC t Lnn^ i—3 ^j-u Z^LLjJI I JL_u 4 <Ljt-^ S L " c.. ?f Jl 5 jjL^L>-VI 

^ 1 4 . 4^i_i i)l_Lg ^uLlB ^JLj-luJ 4 1% mi( 3^-ojLl4 mi r*C > ^1 ai,ui 

mZ <“l 

o^> ,jf£- C^oJo-J^ L:r S 

^uUil ^ la ll i 4J M.«jj 4^5 L_iid^( J-B <4 Jq 1 r ti Uj 

u-sL-iiiCUS^ ^l *4 jIj jl_>. foJLc. t j-c. C-uj—>01 

1 1 iSLgjj 1 41 mi, ft uJLj> (j^-5o (j-ifl t antenna ^__ :r 5t^-A 4ja mI ^j ^L»—iVI 

i LIjuk (jt JjJlIc 

M- 

t l ts-\ o <i U , »ljj C^L« iZj. aJZ. 2^1 Ijlj - 1 -d - iLA 2u L« Jjb I JL& 

>01 ^£L^_s 40 Lb t cj— all jI j c. t photomultiplier —Ca 

4jV J3-) < ^ a ^ > J->01 . CjLj^jj^ jOaIc 

4_c^Lj ^ 4_tS_l -Sj_iA->- AjLb 1 -miIlSTI La>jt j-ii a 4i-t-t^l^-4 ^ijju-i ^iJJ \ 

Sjj) try Ml—4 jX_iJ rjVl ^ L/)—-l. ^ 11 rj V 14jjLtS> —1 jo ( i j m "w? 

i 4 jCj mi^L£J 1 ^1 (j \j 1 : OHj 1 j—aJ 1 ij-a lX3^ ^ oZLa 

£-A t^Lt^OLiOl XjJI <j CrU 4jf < ^yU? lU 4^-4" ^ 


p. I ■ j > flJ | I mil 

^ nuu 4-3 J L-tL, t j * 4_xi ■<. ~f. i, I L^jLuL£j»| 

LlqQ (jjljj-o £ 33 * 3j^ 3 ^ ‘i-^J f-^> ^ tSj^y 

^lIIjZ -j ^.Jvl L*_uaLi-J ^-fL-tL>JI b_i£ ^^B L_aLq_i 4 < a-gj jjfc ^LfcJ ' O^J 1 
L$jI ^.JjL jjLBjJL 4 ~ i Jj j^J ^j] ^^utj^-ail ^j->a 

^a-L*J\ JjjLuJ JJUfc 4jSf ‘U ±b_>- b ^ b ^ n b. 1 £j Jl>- I J3 * 1 ^ 1 ! 

« I ^3 <3 Ju>*jJ 

3jj-i-aj 5 J Loll 4 _lI1j f ^SUI 4. i^i-iln U I^j^JlSj 1 £j j_)-l' i ^ 3j 

t-3j_u> jjrlll ^>-i-»J^>_^ 4 _LjB ^ i, *i 4.JJI , lILLb f ^M£J) bfc^-glaa *iL2jj 

oVjbt^oj tbi3j-ll 1ju& JH Lj-sfr. -l VLLo Jju La ^jB L^lc bjjBfcla 

Ijb j—rsj cLiliaf ^_ul - 4 - .n 11 ujljjV 4 a ~i \ 4_j^Lj ^tojJ £\\ _aj_jj 

. tj± Lu^> 1 >» VI j^-j r Sj.j ^ ,D 4-L-aJI jj 1 gib e LaLb t^j^-ubj _i. nU 

4j JJjl 4 J_oj ^ JL£. ^jj Jy tj)_£J ^* '< A ■ J- 4 ^^ (jt Ijui) LT^LaijI 


iuJ 


,4-j!lil^SJl j ^>\ j bx i 1 ubu3 4 _LaI£^H 4_b^L l*J\ 4.j l ^,3 u_>bj3 £)l 

■rt- *4 _ "* _ 

LbI^Lfl LSlulSLa ] 4 jjJ^j 4jjL3.o VjL>« jJib l£-* 

La ^,3^ tL £j_iL c^-a OJJUti C j ^ < L | o! - 1 "1 * <1 jl 

j < A ~L I Lr^ 4 " (^LuJ 1 1 Ju a jLd^J 4 al'i-Jc a Ll_j_4_jv I^^Sb t^juJ 

4jLj V 4-ILtkJ L7 Ic>- L-iLb Jli»3 * A a j3 J u_k3l ^a ^B jyl t “i LV1 ^i3^_a 

* CjVjLL I iJ-Hj ( JSLi 


ta»»UUUlt *J 

Lob La-L JljjJ 4 uuLk 4_oj J^ L-C- JjLalLa ^JJ 

£)! ^B uiL-L V > 4jLr wJjLi jL j-c uuJLrtL LjJ- lc L^_J| SjLifVI *_j_bl^-b 
i<Luul> jLlS L^j»_jJ Lr^ fiJlSLj 4jjjj iH J&JL) jjJ 

U-ui lull tjJJjj ^ 1 r i < r* a 4ju3^ILM CjVLoIL^^ 

■* *» 

*O VI—Lu>-^I xJ-t-oJ l ^ r uJI 3JVI 4_iLLa_5 4 j ^jL 1 5JI jJI l ^^B 

\^rj >- ^a L>^J 1 4 n jn> \-B>j}^ tltlb <4 -BjLl^ ^cujIjSJ) 

4J5j, , j | LtJjjJ wL-C.l^B \ uj j j—>Xtj lLsu^L A-tU l^B 

^B ^ y n JJjJu I ^ (jl , \ - $ < ^ Lb ^- r jJ I QL f -a iv 11 4 u u 4< iJI ol JJjJUt 

4 i i L ^o_A? * JLLII ^Ll-uu ^-L / 4u jL_*JI CjVl g.l ~ui 4 jjv_Lj 





t 3^ jJ 1 J i \ n < n i . J^JUia Cj L^J ^yi J l-L c. 1 Y _} JljJ ! 

CjL}L^>JI (j_4 £_jyJ \ l2_1J3 lC~ l4jj>.jJ*1 5JI jJI \Sj ^J CjLL-o^ L_1j JlI 

■* l_£Jj_3fc-J ol r 111 _}Ll£. 1 ^J-ll 4 J 3 J ^ I 

4_yw jJ, I 3JI jJ 1 4_3^-*_>5 11 Y\ <n t ^ ^ 4 J 3>* <Laa C. Lufc Jj>- 3)SU 4 Llm-a* 

Jl->* < _ jr ^ ^3 j)_j£J) ^JLc lLj JurtGj ^jl 3>^ Lxa SjjJ 

<i-i^j d ..\l < tl c—j 1 j 11 oLjLuJI 43^jl/Q ( jr CJU U xjj 431J 

LLiLl l—ohj 4jJ iiig -W , 3 J-J Ji_3. SJlcLs <JL>oL> 4 I 3 J> JI ajjfc J^J 7T_jJp 

t Lfcj^_i_uLi J-JjyJI 4.1nj i) I jJajj Jj i, L~> 3 a ^_yj lj all 3l-i! LjjI i 1 ^3J Jl_3*Lj V| 

3ya l-i t iAj U LxJLcj *oLo_uoj_>J( jI juc. SaL-bVLj c^\ ^i 

<JL>JI £jr <fc aJu&j i^j^uLi3Jl Ulj! jJj3l 11 Oil j-l_uu 4 jl <m.JI 4 -ja11!I 

M " 

^ U-tj j * 4-_dl_*J| 3 jl_cLUI L^U ^rj 43 f ii> jjJJ j_^JjVl 4-^j jJLj j^-i 
(jr^- Q l 3-taj I j3Lq ^_wj i j 3 1 1 ^jl 3 Inj i1 i $ j3g Jl^jj (jPJI ilL^-U 4-t^Lx 4, j g 4>1 
^Ui"< fii * qoj 1 -la 11 31 jf 3>^ 3jj-l] I it) jlII 13La , c-^aL**ij 1 

L 5j2^fcjJ I ^Ljl> I l. I ^ 1J i 4_j_iliji (j-uLi3JI 31 jl ^ya 3jj£LaJLl C_l VLq-j_>h l_j J_i3jJI 

- Li 111 4_rr jj^a 

jl ct^ 1 4-L-^Li 3 m rLa 4L> i»4 _j_v^JLI SJIjJI ^jui jjj L_a^_u 

Sjjo^aj j-j-*a3j3tj LjJ53^ ; Lg3j_<u <Ltla 3ju£-la illjJI reduction 

*s 

SJIjJI lILlL^I j ^Li 311 4-jy "i h u^J- ! ^ ^ <Ll^i^3j 

♦ (J^jLloJI oL^IIj Cj>^\ <i3^k| L^j i hu 

j 4 31Ci ^J semantics a-L ^j U^Uj 3LliA^ j^_ju ! jutj 

jl ^jJj^d-j-SI l_j i i ii>JI {yi StiiJj 

CjVI <a"i I t4 _i~L>j. Ci 11 Cj VL a!>-VLj <t i in La ^.Li t j fj£ 331 11 aVI 

^yj \ j ai\ ^ya m ^ diL^Llj ^Litl jj-uLj_ 3J( 4 a.h "kJL I ^3Li j \ I 

3>di^ Jj4 -m4s oL qj)U 11 i^jufc 3u -i 3 r * JjVl 

g-jLi i JI jjuu LgjjiA c. I j I ^j-^LydJl ^-jLj 3 aj_*j L^j9j) 31 4_a y.i u^.4 j J 

dj_>-JL-C j I /yjj JU ^-uaj) j JM JGJL-Lc. ^LUI ^yi *1 j ai I ^j-^a 4 1^11 
i _ y ic. jjj SjLcLs j «^ 3 a i Lj^yi-uj i j_jL 13J l (3^3-^ j “t i 11 ^_i_<-a3J! 

^ ji Sj^La adl^ 131 dJub \_ j 11 j t ~*w 4 i iij^ J-J JL>3 

4 -i i uLi-ij 1 ^ I 3 ^-^Li dl 3)-^ Lglal i m m 1 3 >^Laj 4: La 3)-^ I r 4-Lal 111 M 



f | I I 

rtj J 13 J £)J>U • L^jJl^- 4 1 a C, (|<i_j La 1 L.i_t3aJ Ij A 1 Jutfcj * 4_J^_L_li_I 

JLo_3 . LoLuJ l rtllVd LdJjJs iAL yj IN r n Vi 1 Jufe JLa 4_i_l LLa J 

La 2^£L j£ SLatifl JuLflJ 3 j JlL! 4-j^j-U UljJl I *3.3 ^ I ^j-uLloJI ^L^jjI Jju 

. 3 J-C-LiJl L^aa l ci *T i y_±_3 y is\\\ ^-uaUsI ^3 ^jJl^ 

3 J_£.LSJI JlJJ j3 4 1 ni J ^ ^ LjJk-^AJI ^Jj_ll_^ ijr Jt, 3juC.LdJ( 

4-JjLflJLl jt-Lj-fiajj 1 O^fLq JL a-Vl uL> jT 4—La-jJ,| 3J1jJl <L4 ^tlrw r 111 V 

^(J-LU <ji) 4 _l JJJ Jjj I SJtjJI {J \y *i>» I . 4 L ^-~f 1 II A 4j^ r 11 j 

* 4u ta jJj^JStILt I 1 3j LVlL i-i ii jj 4 _Lq JLiV 

(JAjL^j *L^_i_ill < ^14 3* rtIL jjj LflJ 4 rtj o i H ^jJl-t-aJI <jj 

1 1 1 4-lu I j^J 1 Ijj-dJ tj 4 j£L i a >L£J 1 ^lj 1 ^_3J I i I1 £j yA 1 


u_t 


^j_a 4 4 ijj_A 1 ^ ^LlSJI 31 _aT J-i-Stlu 1 LiljL*- I ij * L L^|j \ja -g-C. J-J^f 

3jJJI jj^s ^L5 < j_L> 3 JjL*_a ^ji 3j i 3-1 1 LqJ-t ajJ i4 l_L|j_£ 

4 i iil^j ~ nil ,i^jl jl (JIjs ~i *>■ VI <jT J^->o LijLfl t Lff 1 ii j AJ I SbVlj 

I JjJ I l_L«_fl J^J I jiLfcJ , 3j)j^ g I 4J J m I | ^_a 1 j f3aLj, ^31 j- J 

4_ij fc LilJi A 4^-i I L_u3tJ tC_i |j_5^>U 4 _jjJlJI 4 ^ j-ikll 4 ^ * ^- 5tJ j- j 

(Jj n *M 4 4_2 jJ I jjL 1 ^-L-g3-±J 4 L^J j r^i ->i V <-JjL>o 11 f , * jj- 

t LaL- 1 4^r j Jfc / SJIjJI JljJli^l 3:3ju>.|j 4 US 1 ( _ t L. 

. 43jrt <^I,1 (j-L- 

jd-jjLlJl 3 ^jL ^3 J_>wJ-4> Ij^LJI tjr L. 4Xua >11 ,ji 1 IlSL 

I Jj>- 4_UjL [ JIl ] Jlj Sj^Uo U-uLtJ ( 4 _LIjJ>, J.rtj j ^u|j_it| j_j_4 ^Lj-£.jjQ_3c-d 

3 <a 3,i ^ I j 4-^-j ^ tt a ^ >jl j j^a ^ <1 ~ Ti 

3J-C.I-3 ^jlj ij^^jjljSJt Sjjfj—uaJL 4 _j_aj_c£. jL-S^Vl J-1II 

4^3 i tt 1 rtll dj 1 t "v IjL 1 ^ La— a J_C. I j 3J 3j>—dL_<> 4^r_L-U 4,H t n jj 

jjjl jJi£rI 4j^j ajbJL (^jJI j Jiij (Jjjw-Jt di t "^1 ^jjl^SLlt tUy j At 

^ j 3 ,3 ! 1 g_j| 3 ill ^j\ je_l3Ij .jj-Swill J—VI jl j LI I 4 jL aj dijjia 3jLI-aJ 
JjJ—J l 4 -_ljLJ l 4 ^_ljISl-a^ 1 Lj}— >u LI < Lj>L> 4—a 03 ^-“ 

Jj t4 3 I n'rtl I 4 1 i i. J L 3Ju>.L Lli I 11 J l 4 -Ll^jJLI ijLa lilJ y > r^ll 

4'^ mi a 1 t °\\j t _ rr -jLJi JjJ_iJ 1 jV 4 Lt3a.il frL; j ii H ^JJ 4 1 4 <i JLj 

, t_JLjj (3-^ l 1 ^3^" LJ L^J 4 jj. L 1 T \ c -1 i^jull 





I ^ c - 1 CjjSjJ I I Jo^-^ ^r,i ' i .i~i 4 k mini |j i 1 ^J3j <- flU Hj ^L*_S I 

j^Hjl 4 4^ 3tJJ LaIj VlJLo jjj oLUt^l ini (J3^J * Dj i i<~> 4_1^J Ji±J| £-1^ 

i J>*C fill Lc2 j-jJU>iJ J All ^ > 1 a C* J-C-ljJs t \jt\ 1 

i— &j-£. Ju3 (jl£J V[_j 11 JlA ^_Uu 4j 1 i. A i nJJl I ^ In li 4 4-j-^j^o C-uL^ jjj ^L>> 

» 4 5j5^. jn jIn C ^LjJwj ilaia4 <j-ojJj *a K ^-Jjt!l ,^3 





cJlDI s)rdl 

H ’ 






^ JwO [^1 LLq^3 JlSJ 

jr ^ I | JL A ^ 1 A 11 4_>jj _L^aJl <>2. _C. 

4_L*jJJ J-s'iM 1 1 ^ > L* j **■ a 

CjJ I ^ LiJ ^ _I =tJ L_J J_lli I_1 V 4 ll J J_l_J 

Sjl j t \ — 9-j—Q—mla 4 ± i il^> elilli L_u L^V j a In 


^jJ l lli ^a . ^ rt ~r 1 at LLi_3^j La 1 j| 

4-Lll i a "j b jj t "J 4 a g 4 jjLj j^LLlLj 

jjl l *f_l M» ^JLOJ ^ t LT J- 1 t*h JfrL ll £jj-4jJ| 

lta _ 7 Jj * jX\ jLa ^ iJ^H jJa-a_d 

jlj-S-H 1 riljj l 1ml jJj LLLj 3j^L>J, I 

iL-UV <nj V Ll J-aLSJI L 

jji-A jlJj j 1 Ll! i * 3 jj L_J I 4^ 11 i_*J 1 

L^-lLl L-ij 1 J 4-jJj i>>4 Jj2-C La Li I (jliJ 

j— a L t jx- c-^j^-lj <Uj LL 

1 < o r J) I JL-3J S L 2> Jt - } ! (j£L 1 a ^ A J 

^ f>* J J jl J-5-a ^ V “ 4 l l J^ic- 


<j 1 *C ~j'i/1 a i 'i? I_a I. V Ai 4_Li. 1 LLLjJj 

J^_3 ^J1 jlU L j L a-J ^j-a bj>—>- jjJ s *}bj_^b 4_L J 

^yjO ^JLc: j-A ^_j d i"i L-4 a j ■ ? 

Ja—a 1—aLg_i tjj—aj 1—^—aSL>o i _ T ILl I i^jtjjJl 


sl~a in j| <a‘C-J)> 

Inil [jtj * Lll \*^Ji 

^jLvbJJl 1 _q_£, t | j_^, id_i JlI ■ Hj 

UjIj t(jrol j i tU qL‘ * i jUll 
r L^4 j ^ uH 




ft n m 19 


4 I j S3 jwa LLj-jLc. ,.l n.1 , 3 JL> J_c. L^J uZj[ jl <>) LjjJ I 

ill i r^>jJ jtiAjJI |J i ^ a.\ . (<\ j t^r j ^j_4 >< * 1 lu ^L 1 JlS I a M jl-! 
4J 4 frfML>Jl j j) < 11 Jh-la" j i 4-ij 0 7m* ) ^ Jl! l Li 1 1 4 l : ) j LcLLa_> LLbj^j 

* JljJlj^ J_aL jS? 4 H S^JL 

Jjitj \ j'x \j Jj 1 j mi j. ^<J \jjT tjL«_9 * L^SLuijIj jolj.SJI 

jj.o.t^ tl 1 I> i.Jtjwj i4_ol lLl^I Lilbjj 5jl» *i »-Jj i I jlA f. LJj 3-iLc-j ii i VJLj 1 

^Lala l_i 4SLj 11 < <a^o I_l& j jIj 1 . l_qj> f e-^ Ct* 4^4 V xjJLi-1 

4— a—i ill rttl (( LjI d» 5fL> j-j4 j^jJU fdL_±Jl (jl j_>a (J-S—^ ill jl— l_u_j^M jja 


j l"i *-J jlj 4 U 4 jjj < U j uj 1 jt j ^jfCj 4 J 1 J t4_j_L^AlgJI 

j)j ii>4 jjj Lulj t(julj nil j) 1 j ijiU It jL^LliM 1_4_A i i Jck. ijjLiJtj 

* La^j j jj jJ I ^ 

* JL_> J—^ j_<a ^ j h 1 " j p Li-J Sj\ ^ j 4Jjj_<l_> jV| 4—jJJ lLI^-XjT 1 c jj 

jjJt I j_4 cJ - ^ ^ (^-1 j {j?3J-J ^ 1 V 14^_>- j t i In j 4 j9 L »«< 4 ^ ^ 11 

l^j «. 1 1 1 (j—^ ^>-L-t 4 t / o c \ f j—u u lji 4 1 14j 4 ^j3 — 1 n. 1 rt 1 . 1 ^ JL_jJj 




O 1 t^> >■ jl_ a 1 3 Li 1 x-tiI 4 -j31 1 Jj ->* d> jjv i f i~ 1.11 ^Jl j, A T 1 J j 1 % H 

l^j-u^LiJ.1 j L_>0 I ( ^ r 3 J-I / II i j I 1 4-ilS “ 43 4 Ml ^ Cj 1 <1 J <• *3J 4-£l j. 4 nl *3 

M 

1j AJ t-ij I_uij - 3J1 4 - 4 — 5J1 (j-4 j? 

iJjVI CjI—L^ i I j 3I 3j—3—*—J cZJjl —*-u jAjlj—S_JLl 

I . ^Jj. lr>J I ^i-C. t-ii 1'\j jj—jJ, 1 jj-C- 4J CJjzc —j-iJ ot LJj 1 X jk 1 "1 ^ 

(j^Lj^J \ sc —U (j^ <1 11 (j-* 3 cj^—^ 1 14 4 ^ » 4—3 ji 1 ui "ill 4 _jjjJ 1 Lilli C3-> 1 £ 

(jjSLj j)J JUJuLc _j— « VI Ljuc I J l^ v I jlu j) I jj-i 4 -^ 11j ^_4^jL^>Jt 

(JJ 1 ■' ii 1 11 j( 1 4 4j I Ju 4, Vn o r*^ I < 3 Ij I J->* Lj jl Jj-3 Jl ^>UI £yi 

1^*4 4 n 1 J hi a f I j-^t_i . 5 jj a 4 4 j j I 4_> 1 JlJ j j j j_4 5 jj 13 j3- j, l 1 r. 

jjj j_4s iCjUi!>L»Jl cl)-* 2 ' j4aJJ' l5£>^ l^ 1 I 

, jrLdj jlaJ I jh_ 1 j ^ j <i > 

4 ii 1 1 Ull 4 r. ^ U Jjot ^j 3 j\Jj t i"i d C-uSj ^ ^ j 3 —ulj j> j aI| jH 

j ^ ^ f J ? K Ij . Lisj—di ^ n - t j (^^1 

wiJj-^o 1^1 L^jjLj-c i ~* j 1^3 pUjoB iL-uCj_U 4 jj j i ^ 11 

^e-lj jl ,4 £j3-j 1 4 mi jx, j^^j L« JjljI 1 



iyr% Vnfl 


IjjLjJ - ^jJ-C oV) m S ^ ^Ul dil3 ^_y* dilj 

Ugjj 4uiJl JZJL 4j_^l_>. jC L> f I jj-4 <1-3 U i 4 4 jV t I i — ijjJl 1 QjSL ^ 

. <LlS'lS 4_>.j J_> ^ J-" 3 ^ *lAi^>- j»U5i J-lLxi 

Lilj 51J Jl^?c— a IfLuLSU-* IliU ^jj^JLlI i uJ"n Luj 

JJLlj JjJLv SjjLaI < In IjL^lj VLi-3 idlf 3 ^ Lei 1 IJdi £)| ^ jfl c_.lU| 
W» jifiAl UM * Jl*j t .a I lU CjLjI^UiJ c _yJ| {j f'^tn J L^jI 


Ql LgJ t^Lse-U 1 $ a,4..j Lu 4-^r j ~r i 1 < <n ->■ Cj jl3j>t ^1i(j ^j^LaI 

♦ jL^uVI jJkiJJJ 4 4 a dll] * Lc.Ll5| i4.ilx.La J^&\ Tf-J i^J 

^1 1 i-uaJM-& (jyjlJt>-f-* (jplll (jli 4—dLj 4 j1j_J jyx 

4jl^>(J fcw < * L^-ilj <4 j^— tluJl ^Liil JlLa L^Jji a oLHjjVIj 
t l! ^ " **' U 4 j I a&j La <jL£ Lua idUi cjL a I i L"i 1 ^^_jjo ^a 

Ijuk 4_][ t Ij j ^ij U i4 1 <a j-dj ^jjlM jLl-o-1) ,Lu SjLcJ 

.^->■1 ^1 ^j-a 4jAiitldJt 4idVI i^JJLl 



.1—11 fll 


CJj-JJjJ JiLsJlj-^- lsLH 1 -* jLa_£.Vl OjJb (*) 

ic—iLi^ r^flU Li dXjL? 0 .JjjLa i_y^^r^3 

The Interpretation of Quantum Mechanics, by R. 0nines (Princeton, N,J,: Princeton 
University Press, 1994), 




JtJJ'' ljc, ^ Ld,jiw. Js( i_jLid 


jLai aZij ^jL] ^ 




* *-!Oj . ^rL-^lLlJ 1 l.->n 4 » r.di ? ! Lt jJ ! 

Understanding Quantum Mechanics (Princeton, N.J.: PrincetonUniversity Press, 1999). 
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lfk.i.,1 4 i.4 j^J-4 J — x ^J 1—4 l-i]Ll.A ^pxjJ 

l j lj L^-^J.aL^ 4 Jjl * ipd^-LsD ^UuIjSJl 

4 L^J-4 jJu* ^ CJUqLn 4-I-U^Lj 2jJ-u3 ^3 <LjJ 4-3-4 

%% 

CT^ *T^-d ^ ‘Ur-^ J -^ t-£^ >>' Jj-> (J-* 

. U-j 4 1^ j >U. I —J— i iS/l olj-J JJjJt 

<3j j—4jjJo_L!I oii-± <jl_s tdJJj ( ta=r ic. 3 _c.j 

* 111 hi4 jJJ LjJ^b j ^ J.<;r ^cflljJI 

c. ^£L>oj t4_oj-^ 4 jK 1 ^/ j ,1 jJa <j] 
i ^JL*J 1 ljufc jJl * 1-4Lgj LU 2 j3jJU,I 

lJj- 3 Jj I ill 4_usb>JI LxJxJ^j) -Jjl_>jJ ^jkliiiJ V 

' d »! ^ j Juu ^ I 4 / ,,j U + ti | , 3JI cillj 

(jj J-H <jjjj ^J.4 ,1c. 1 ^Lbj ^4 jJIj L^jLS 

J+HS ^Lk 9 L ^ j- ^ulj ^yjJI 4 j 

* 4jjLaJ1 1 T\\ ^ 'Cj l^Ic 

i \n 3 i n*3 <—3^-i_u 4j^InJJt <>JlA> JlLc <jl ^jjo ^j^Lia V 

11,1 <j-4 * ^11 4-JJ_jl3llI iTti J ts\j ^!| 4 n i ii 1*4 

iJt iJpS [ aft a j "i fl> \—4jb g-J- K' 


1 i ■ 11 


? •* 
X * 

& V 


%, 

</& 


LlSIjjV oJ— lm \ \A 4—3E-J-J J fQ-Il—tij J^y-L-LiJ_>J1 


4_ijLj^_i_ 3 <_aj ^ I ^i t [ ; .1 uaj u 

LI i.Qi ^j-o—ua. TiJt ^jl L_i-sr-i 

Lr £\jS jiau-a 0 V.“ > 

1 ^-i.il t /3J >. l ■>- 4 

' •■y ' 4 —c^_L_LLLi 4—rt! • "> a 
4. lii-La.» a cHjLs IjJI^L i £> j 

«r L.-»._>^ l 4 i^ <1.4 





JlJj-C.| tp.fl.fljl 3 Lutla 4 _l^Lj £yi * jJaljll ^ .i' kJI 

^2> 1 J-JH aj ^ Lai l. <L VI ijr ^ 1 (J^ ^3 1 s*> 1 J_A /j V 4jf 

pLL -1 ijcJljLlI 1 Ju2> j, ijjj*LLj JjJVj |_y3 L. .f i HII L^j| J jJJJI i Uj-L HJ 

IjiLL Li^jju JlLl . 4 LiiiCaJI 4-li>. 1 " 1 tL ^ iLljJ UjJ * 43^. Li J^tiij} <>ljj ,j j j_l 

|jl * LlsLU^a 4-ii! ^ Ltj^ {jyjJl clj ZlVl tj£jJl pi UflI (j^L 

(3^J * tf-LjiVt L-As 0*tjJ <j>3&r±? *-9j ^ jj I ijpJJ^Jelll 

{jyjJl ii^la£iJt jli^VI lLsjLS" LL_uLij 1 pj_? <L^.L*-j 1 -It til tj-^-i i<jJJ j 

1 pj^«JL3 ^ ^ 3 1 i-Lx iflJ jaJb 4.« 1 La-i 1 u t l_jo j_JS»J9 i 4 j, j 1 / ii 1 Li lL« u 

« J_^_a ^)-lc. J ■ ^ ■ - n jjti La JlS 4_*JiJujj j 1 vli,^ ^ (jl 4jLtfj 

(iHJ ^j^ajLtljJI itiutl 4_iSj>-^a 4 ,lL>- 1 JlI I Li mi (jtj l_3j11xj (jf l_^c-J Lj) <JLdJ 
Li~m fljfl ol^ > (jl ^-JL^ Lj-ij! y * Llljr. I pLal 4-LLl.*-l lj LJj-Li=- LjjJ^uaJI 

lJ! USJ * L>^J^ 1 I I JLfc JJ) J lit Jajj—tlj (jj£j I 

J--L ~ Lfl-^Jh-S SjUJlaJI CjL4J^->i 1I SJIjLi 1 I <<1*1\ ^1 iS”\ >»j 

, IwLOt Vlic ^ujIjiSJI KujISuuq ii'ljw 
l5_±jl£Li^a (^jLua 01 <jr s iiLr.i j 1 (jJLla 03^4 ^ 

Oj?c_jJi Vju iLc^ L^Iaaj <jl Lll 4 ^1 U^J * ^U ^j-aL>Jt 

03^4 ^ ■ lij ^-31^ 1 r Vt (jjfc ^J-i—d ^1 (Jr^ 1 ^U-4J (J^U 4 jjlj 3jj__uiJ 

oL^ VJ (C^UI Jl a J 1 4j| f^Jhf * 3 " t LiJj " <“» 11 

^L-Jj J-A tijj-Cu —3 pUll , 4jx- f-L-Li—J—Ul t n 1V LSI L-J-A ijj I 

+ H 4 U i irl^j 4 tf y- j-a CxjL? J-! ^ VJ La 4j^ y "1| , i_xJ^ It! 

4_£lc i Jjl^ "^} L 4 [voltmeter j i _»" lj- 3 ] jL^_ 3 - rLj is> 

^jLLa (j-a 3 IJ-L ! J-O-IJ A ^ jJuLi^ jl JlC, i j_xLa j.l j^ui J>^ >u 

^4 1 *t. 4—iJ p I J—ic—J— 1 lju L) V| J1 jJuk t n Lll ^yl j-a a j £ a 1 ^ 

'jSw^j V ^ *t j ti" 4 j ^J-l 1 Lll JlI I £>C, Cxj Ju hJL t ii 1 rO^J I ^jJ J-j-SLlfL) 

I +JlS" it I J 4 _lLuU C . J^J J.^ y 11 ^Ula lU u^>1 » : ^>LjI^ jiv.Ai (j I JL>-V 

^_Lb^j 3jL_^ pl j_a aitJJ t jLa 4 1^ aj * jjj? ^JJ- V Ij^fc . :f \j£^ 

4 1 -^.jj- 1 1 UljJl La, .1 )r, J^!j__ii]| «L>-^_a UIjl! 4-Lg^C- ^ t tt t La 1/S a.U j 11 wJL>-V 

il^> .j J 4 j i. Irx* JfcJ (J^ »"■ f-ijjl) -4 1 i r\ A \ ^ 1^-1 Jja L-> ^ *ja >! j|j*L (*) 

, [jLa^^ii.!] jJljLiL ^uS /1 (^i i.i t& cjltLU-iij'^h jjJ ^ja)i ii j j Cjyj, 1 j U i-lj i 





g Lj J joJlg ^hi rt f \ Qu 


(jLflVlj Jl>-\ i~t\ i ij<jua jSLtij cj13 jj >j^q 3jLi*J tjjua 0- 4 4* < <11 ^Ujj^iill 
JL^I J. S, Anil jf Cj 1 <a e-LLcJ . HJ > -L-fcj frjlj mJI {j;r 3 

~ %* ' fcr «T 

4_utfjLai,L Jj 1 ± J-J 4 IL * j [ ml-vL i + 4 «(dl^J La *_* J-i-a 1 jJiJ I * L_d mi 

tjixis fill I I UjLljll ^-3 LjjL-J 4_i-2J .dJjOiil 1 1 uaj l 4--ib all 

*• j> 

Lr-^lj 1 {_} Vj JUu V (JL^Vl 4 * j iLaJuJ 

• uym loUll VI Lgljja-i V t4-jja^_jJI LxjLj_>- 

j_S3 *_>a J^al i 1j o'? 4 ? *C <i i >L^ dJj. " ni-U jj»ajJ>JI jla-Lc L*1 

4 |J^ hLj 3-^ tL^L^i 4 nil ^ ^ ^ i j) J AJ 4-o^Sxt-C Lj|JljO}| LQj ^jJLui-Ll 

Mi 

<j1 Lw t u t ^jJI ^JLjiJI fi£j>u (jyjJl lIHj £jjo 4—i]j) 4 ilij 4u_aj o r *4_LdLi 

L^LLlaj 4jJjv 3jjjl£> VJ ^-4 La LL^iJ^>J 4^jJUI 4 ^L^-ullIj , «aljb» 

UI^Ll-luq ( _ t L ^j-iLaJ LaOlc 

^jJjC n>J (j)S La iJf l^ <Jj-i-i ^ * ;'TJ 4 jLs a^xj (j{ !lLu9 LLjt \'±\ (jja 

(Jufcj . llaitil 4 -lo^j^C 4j) Jj*_dJLi Jli-LJ La ^yL JiLaluiVl £>* VjlJ tjjLj ^ic. ^ u i n ^ 

Tjb-u L_j]j i n^>LJI jcJLJLi 1 Ju_lJ VI J m l_L! 4_ob^_jjJ| oLtl_L_uaJ,l 4_L1 j ^JjU 

j i^allSj V JaLili-i H V( IJL4 j f if^LSUI j^LlII i L i Tf um jcJIjlJ 

cjLjJ i _ 7 ic IjjLi tjjSL (jf 4jl i 4 j^j i n^LSJl Kjdl ijjJI LU^l (_Li±j SjLOj-uI tjr Li 

ij^aSLj ufJl-L^ * Lbji i a a. J jj( (tfjLJl L lU ^| | (jJj-j-Liili »ljnJ 1 ^xLag s jjJ Ijlij t. ^i i 

— rt i r\ Ti CjLi \ a a ^yi li-lj x-ilua ■*!_>• lLjJI i uJ ^jl : LijjjLS^a SJLt-al 

^yjh LftJ — 1 3t J 3fc l (j-uJhJI CX>0 LuajT (jj <» 4-i 

j j i mVi.H 4jl 4r. CxLSj IHjjL2_4 ^jL 4_alj 4 j1jJi ^c. LjJ .4jto-aJl i>J-4> LLLsJI 

j 11ul) V U ■ (jjiP. L-ufj “ I g JtJ^L j — 4_)_L iLlII 

J uun jjl Jj^-l (Jj IlLLiIj LjjJ> 4 "j tt ;^n Vj^ ^ ^ ^ ^ (jr l&jJ| L L a J L^V_Lajl 

i_Ti La^yUcut i4jL^slji_i ^jjJlUI \Jlj2 <"<I 1 ^ ■< \^ ^jjl>JI 4-jjtx-t » <mJI 

* LU ^JjlII l^LLSI (jLIji 


IjiHh } 

L 3 L 4 J LaU j. £ 4 . AU Jj) jcjLfil L_xJ Ij-X. ^ ii^> "v 

Jlu ^ (^1 jxlj 4^Loj (3i>L ij\ (j*- L *«l-LLe_»J1 ^!>L ^ 


a L_£ 4- j 4>L 1 i oUia jjLS^ i jj-ii-iJT 4_j is*\ re_.^ jJl_i_4 Jj-SJ v 4 j 



|tQj 1 ^ 2 JI A^UilLS 


J-ua—^1 j-A U U1 * I jjb Jj£i j— jlj , 1 j, xm LajLtijLi 

3 J. A ^ 3 "i 5 Jjl >■ a 4 _> <..I| I Ji j T 4 —J[ V (ji| LU, Ijl 

(jl ^1 u;r Li JL.UI ^ i Lu 4 LjIj 1 - 4 -S" ^ 3 j-xj>JLI cj La Lull 

Lc JUJljo ^jJ] rLiJU 4 Vj I . 4 _j_mjLmjI j-uoLc. > 

jS. 31 ) jLLxj >J^j —^-1 Sjl i i_j jl iJLiil — c- t Lj 1 — t^k 3 II (Jl y i 4 \ c " i 

^jJI oLL til itJV^LTf in*£\ olj^i j, i^liil jJ^jj * Denkbereich 

+* +m *■ — 

S ^ tf< ^1) lIjLs^Lcj ^ jl ij i'if ^ LI fltl 

4i 1^-3 1 ]}( La jOj-Jij LJ m\\ jLjjl^ jA ,jL-L«tll O-IliJ 1 jjSJJ ji is \ItJ I 

* <L 9 _}Lu^ 41 j a ^ 

jtiJLc. ^_ 7 _Lc. t-j-tSiW *LUI 4_j_da.. *a n t1 CjIjJ^/I &JJb ta> Jj_9 

<^j-i-xj jbaju La wJL-1-Lii-jO JjjJa j£- SjJUjjat-lil L^_jlloL>- i 33 rr i Lj-u 

Ij_L^ J-*" 11 LaLLL 1^3 LajJ jL LSIlj 1 *C J a 4 j^ri 4 Lbg L^-dl, i V" i nb I^Llj 
^4 ^ 4 jl »j i In ^L c ^ jJaJI j-^xa_J 1t*i jl < mJ 1 b>-‘ ** *‘ 1 I 11 j-C 

^CaljSLtl ^ljLl J j «^>33 ^jJI 3-91 t ii 1,1 J^L* (jjj-LJ) Ln 1 3 l Lj-u l 4 3 j n>ll 

♦ J-j'V V 1 IjLA i^yL^ 4-JJJ L^~\H ^j- 4 3-mJl ^1 l f ■ r L liJJ-lJ_uJ, I I Q-C- 

^ 4 nit "ill LLJ=l 21 | Lilt 1 L ^A Lj 1 i V I ^.9 JL^U f _ 4 jj f '■ iCj JLJt ^9 

3 Lxj jLjSi jL-ijLjjj J| jl~ j^Cil jLLa * 4 f j a ^ 4 -L>J 4 lcjjujj /^jLj—lS ^ < n>- 

(j j i h j 4 X i tn^LSJl I^jjLSLJLI 3JI LLLi j-aj tkinematics L-ljLijCII 

^ Ifl i j mj j£. 4 1 £Li i n A 4Sj^Jl 4-ijjljjL) ^ylaJj i 

. I j i _ T 9 L-JjJJuJ JjJuJ 3JL. j_j 3> jJl JLUI 

JJLdj i i _ r J-u1jJI lL*j_>JI 1 ga i ^ X 4-jjljJl < 4 t Ju JjtjJ JL^v,|j JjLC 

ft I 3 ft l_L y .1 i 1 ^ 1 JjuA ‘ 4 " r J_m Jw4jJ V jlLT 

^(tV ^jul!I (jr ^ 4^j /ji "j X JJljJI j-A ^yjl^-L^I)) :I ^X,V^J 

4_^JLj t < U i |>.1L 1 <\ ^ (J^Lj Vj X ^jJ JwU»J I ^L^ j S \ 3L it {_y£>J ~ J nj Ij-A jf 

4 nil ojufc (JLc jVl , j^aVl ^jJ I jl <3 Jjj J^t^c j_i_C 4 j jLliiL CjULx J 

SJ L fc Ji j . i| 4 -jg uJl jL lj| c 4 j 1 4 -t^ 1 j t n r ^»3 4 aJ V 


tJ^-J C'jAd “^-4 ‘ 3-Jj^jl ,J-C j^_^_ I J3 {Jj&} & i Lfl ^.LI—4J j 3j_>.ljJI A. I i ,n j-J 1 Ju J_3lSuJ| (*) 

^>1^" L _ r Ll-tU 4-C315L1U bL . , ;-t .il l Jvj JjLyi.1 ^^ajan r\£. 4iu^l C^^JI J > tJ j] ^ 

>4— ^ b f 1 1 n^ t —“1 ijr a y~*~ ' - 1 1 ^ .Oji ‘ - lJJi jjc 1 ^ i 6 

d^_£ ji__i_l I jl j ^ tV« 1 f CjLjJcjj j.4 -* a , 2 : . \ \Y * ^ 3 j. ^ 11 ^L>»jij/1 

- ) ( La JuU Laj 0 V ^yz> . \ ^ ^ ) 4 <bji J iS t fl^f^l 4 A _ k 1 _ 0 L>J I 



pLjxdJlg Qii 

<j) J-Uj Bj^jw \ 4_}Jj,_L>ti IjJaj 1 jia-f. d j A1 r, a 

^j-ua jjji ^LuijSLll LSLulij_fl ^>4 3^-jl ju. a <Ll)j ) 4—u^a-fl i?y_cl 3jj_£jJU 4 j <3> fill 

Luk, I «Lj_JjJ i _- r ^ £jj>_J2Jl JlI^I i I jkfcj J-ya j ^Jl CjLs^Lx 

jJ&LuJ Vj Ji^flT J-J*lJ ^iil I jJ-oSju LLl-B^ ^JJ 1 TTI > jT 

M ' ^ ■* 

> fjjt ° 4_>-j Jj 4 j i uLmJ 1 Lit II L^j Li u-Sj-ij £yLi!jSJI ^4 

4-olj L^jJJ ^jxLiJ 31 _i I 1 fib JjjJyi] ^Ijill^l £xbj-ll ^ ii_lB‘l LiJ \ i _y^>jl&\ 

{J-uLlSJI 3bl 3^13^ SjjjtAJ * ^1x4 4 jjIj ) , \ YT ^jLhd X Ljjj*-jj ^jj-BJJ 3jl>.Ij 
iijjljl f \ Yt (Jjz Jslj ) , \ YY J_a jk) X (jl J-a I Un4 J^LjJI l t jC4-j Lgl^J 4 a.j Jj 
4 j ajli <ii * JjJ*Lij * ^ ^ Ax £?j!lJL_ 3—4 l lait-a ^ ^ YY |_£jl— j-uj X jlj 

j jr j t JjjJjJl jj^po Jlx£. IjJo jIJILaI j tpIj^JI CjIjLjj j-uL-Jj i4_lS-xl1 CjLj Jy jJl 

j'i a j b Av (j? ic. JojO V ikitJ i 0 V <_ul Juu^M 4£j*ull jt Jj-dj ; jJJB 

j_3j Jjjkl )) : ur A SjaLiil 4_i3j^j_yaVl 4 _I Jakll JjSo j L j_l_til ,<LuLiJI Ljr i 

* 4 , *) , + j * , * k Jry (jj£j ^ . 1 Yij \ , 1 YY Jy 

jl_3 (4_jjjlijjJI CjLA lJ—:vVI ^-Lkj LuLxj 3JL>Jl LLq- 3 Ij| 

Jib 1 n j^YlC ^jLs-Bj JjjSjlLI 4xj-kaJI 1 aJbjilc. \ i^aj ^rkJI (x,v^ ^*iU3it| 

X ^IjL^Vl ^-OJ L _ T k Jj U" 1 a A 

*( # , * \ + j - Caj V ^1 jjwVI ^ f \ Y t j ^ ,) YY 



JC 


J^-L 4 j m^iSD'l tf. Uj j.fiH ( LJL £ Jj Jucj) La |U> 4 ^ J /h ui^-ij ) JSLlllII 

,V kj^u/ X 

j_3j ^hiii 1 \ jLs La LLx3> jjjl^ jLLj_a^JI Jl3L±> ^Iuj L-a jJl£ 

iliij Jj-a D 4 iihia J^L 4 kdJiJ 1 j_3j Jl jSL-J L axf ujJLSSf^j ♦ J j W"i > ,i a J3^ L 


. UL^ 





ii 


^ \ ^jj J 4 i t*-i 4 LSwut aJjSLH 4_j_l j, | 4_j_iJa_a 4 _AjjJc2_j I 

** ^ 

ijr A Lj_J I ■ “ < ^. " (J1 ^1 J V"i < n\ 5^-J-£ ( Ml Li Lt 1c ^j J t~W < n I ^ n i 1 

^j-4 ^jUUx L _ r 3 (JjiaJ L* 4jJi i*Ut oLUt.ll i A L#J <j*UjJ AJjfrg < fill 

** *H 

jUl£ 7 L l f ^ 6 Ljj l i “< r, 1 JlJ^Lj <j!_j iJ—i-ij *^)^-ail j j,ji jl j^gj) " i ii 11 ^-Ls-ljJI 
^j-a ill I ^ U t II H 4,ua^-?o 4 jjI .m ^ I JjUUa ( _ t JI . d_i_4 

U 11JI {jA D i _j-& d i_ii a 4 a U i a ^JJ 4 l i i. f' Lj « \ 4 U j , ,, s m\UU>“ > a 

,«D 4 It l^ i 1.1 4-Liiu Lul Jux-j LX*V (jljJjJll) : 4 All ^j i l^i 1 (Jjj “r m 1,1 

D ^jLL 4-51^-11! jAa>Lu D - V 4-j-tia-SJI ,D Laj^uLL 4j ri^All 

LaA jAa> Lu [D D 4 .M^a A] 1 ^fj «D'j D» 3 j <^ AJt i^D 4-LiiI D 4lxSJJJ 

* ^AbLj «D ji D)h 4jt^inflj <D j D 

(jIu^SuD j D * LuLu JjSlilU 4^iiUj_Ll CjLs^AjJI t Jj>. j i ii i LJ A£j 
^AblJj D => D 3-^^Ldj tD j D ^Ij^AiLU £j\ " Sin ill cUijlAau I A) ^ruA qlSL* 

CjLi L^l^lU 4j <1 A>| .D' 4 rU ill 4- j . ^i - ^i »*i D 4 AVi JJ Lfluil |j^£j (^ASI 3JLUI 

^ _ ■* ■■ 

1 4 j .-u Lli-VI f jU tU oL^jJj cjI AIVj 4j LJf jij L^_j I LfcjLi_* 4 Sa ^ 4 jc_^jAI 

cliL>JL*_fl 4 j At CjL ilc.tJl y i i^-iJ I,.Lq-S 

L^J uJJ-rtlj *iilj Lc-> i L^-loL> ISLljI aLSJI ^j^Suj .UjLlAIJ 4 J . nJ_L a 

? 

, 4 i ii \ 4jinLj 5jj_l--> 1 1 ( Jl9 ^ j a IXjjI -4I j^AI 

JJU^A 1 Jj .lc UAJ joIaJI c j- 0 l Juk (jJ-C, (jAa-U | ^j. L ^ i JU£^ 

«Lx-l^S 4-S JlII 4^_>- j t j r Lcj ► 4 J J >%n \ I Jj JL-LO 4 j'fl jr r n 1_lj ^_g JlH j 1 j *A 1 

i A 1 l?j^.j Ur. J) jf , ^Lj_5 4- A c. yJt L« Lc ,\ tC 4^^I L_^ 

1 <> 4 a n 1 4 i_i>iA <( ^ l 4 AjWl Cr £UujlA 4 #_l> s> 

jjf £j-& ^ A 3e-jJ 1 La-A-j ii.) LcjJ-Cr n_g^—>-I ^j l i ■ \ ^ ^ 1 j. c, 

L_£5 J. if. Lfl 4 I fl t \ I i * *U H ,34-i-a.^ Li =^i I ,_js jJo Lul I J i . i tJlJgJi. I 1 ^ 1 . i Tr ~J { ^) 

djjji li _U_M/jlj Nj h n\ j j L 4 1 Li.ii 1-j ■ ^ I joiia jLjjLLI j <lL> -*-b^ cSjJoLiA 4_*JS 1 j | ^_<a !^jL14j-» 

J_fiJ ^^ Mil ^_r-*J 1 ojIjIojJI q\ ^ j --> ji Lji ; 4_vj L L J I ^al 4_s_i_k_iJi 4 _j 4J1 4_a_c. ^_us j-L 1 1 4_u_u4jJI 

jT BjLcjJI 1_4f iU.uj ^^jLLa ojIjLljl Jjjt. ojIjLui i4j.i i * jJi vZaIjLu- ^sljJI 

- LLflj] (^yjJi 2 l_AjjIJI 4-iJJi Lr^ 1 U^-Li-^J ^JloJLlj Liijiolllj •> J Lgjlj 4 m >> ,i 11 

n 11 jl l *_q jj * "w CjljL_iJi ^ <_3^Lj_r>*Vl lj_4 .LUjJlJhJI 

jjaSL>- (^1 ■ i ■' j.wjlj d «'L.j 1 11 j*J ■ 1 ^ d T j l ^ * ■a 4_j_iUa_3 ^ k I ^L^LJ 

1Llx_ 3 ^,-Ljj^yi ^-J. 1 / cj! Jxj_ 9 iLliljljjAJ CjLo^Lu (JJ-uaJL 

(JjL-u J-Uojjdi uJJJ 41 J_I j.u j (JlixA 



eLjJ jQIf C) ijhlAJI QiJ 


SJ Uw »4 a j 2j a^ I jl xL&Vl , i j 4 
^j_Ll I 4—i_tJa-3 ^^ r*n t" m 11 1 1 1 3 JI 4 1 r j—J j J-LjJ 1 


a^^ti UdWi ic ■ iic L gt 

i-Swul A H^ll (J-Q jLS-JJ^Lj Liiji 1 Mil l ^In ;1 I 1 <1 ^ ^ ^ ijl £_J 

i4_jjl_^J jL>£L 1 1 JuJ l->JI l-Ub .4 ^i mi^ISJI lSu_*Lt ,jJI^] 

L*-£ ^3 J If^ll ^ If.J 4 j-4 i->J I 4 i -Lila C -0 1^11 1 J iU 1 f uJ 4 jV 

*5jLi 4_4^0J 

<jl jJlxj ^ ISojaLijjJI L _ 7 ^ 4 -Jj| La 4_j-l£l 3 (jLb t4-)jj) i* n 11 4 _j_j>Ll!| [ \ji 

.2 

Lj!j| JLloa i4_>Jj^L-c3 ' &- 01 ISL-uLa ijCJ \ iJ7 ^ 4 j tsi fl 

Jjjj ljub 4 T . «t A'if, D 4 i M_A 4_fl-U« 1 A <jLm _2j 4 £.J. I J. T l ^3 

J/uil jLuVl ^Lil jl*J ^1 ** n- > 4 J <■ h JlIa ^ 

^3 t_j LlXJ ^X, V, t) iU 5ill 

4£j_>J1 Cj^La_*i iJ_>-T J-jlj jjA 1 La c_Jb*J £ j_ajJI jlioj 

^jaj ,4 ^il"t > 4 4_L>aji -i-lii ^jijJl_>iI} dj^?L>- 1 lL^j^JI ^lc. jl c 1 1111 4 . ,<J ,„>KJI 

it LjLajitA JjjJ_jll V, X 4 jS Ljj 1 ^ Lj^-l l 4£^>J1 

-Uil V 1 . X f />jJljJc>JI ^H_u1 Jl»^ I ^i:, j." f n 1 LU jc_u3 4 _iSLll^MSJ l I^LuaLLjjJI L)p3 
Ljr ^ (J ^ j u ^}UJ 1 <sX^ (^ ) tij^T 4 _l1aj 

< _ 7 jtj (jL 1 ^ii31^It^_iLj 1 ILaLaj t rti V1 tJ ^Lc>Ll t(j_ajJ| 

* L^JLlB jl t ^Lij t' 4 laJt-UI 

4—i}_} tHj I lIjLoI l >.] Jj f ^ 1 'i? Lc \ \c iA l t 4)3 3JL>- 


X , Lj Lu I I u? lJl 3. 4 ^l 2JI Ujt M tr, I jS*Lj q I i 4 j a! 11 A 

X a V 4 n } jJj) 3c. T\ ♦ t jj-^3 1 D 4 ij t a 4—3-laJ-A \ 4 J [ n tLi V 

D’ * t’ Lj-^j ‘Ale. x' , v* 1 4 Lk4 > tjr Jj ^ 1 1« 

iX ^ V 3-La_aJ_fLjD t h *^> 3 —t iJ**^>* i X , V 4 In n ) f L SJlIj_jJvI 4 aJa-LgU 

^41 4 /Cj il a J j 11 CL: Ljj I Jl^v VI L) 1 ^ lr jj I 4 j 1 in n 11 b 

3 t j ts\ a 11 u 1 * * J L>^J JLlC D 4 rt In ill 

* £ Y (J£-£J 1 j i jflL-i ^ b j 





(j L> I LqLS- T lj 4 i <i I \ I 4 4 LjJ \ ^j- 4 .4 j « ”i >< It 4 j a *t I, I 4 * i tV\] I Y) JSLiU t 

L^gdJ Jj-dJIj i j-«3 1 * ^ D 4 * 114 4 <t Ei 1 4 ^^5 jjl_a_4_l 4 * n t tj 

D' ^yjj lUj_>j D jj ri < -v 4 j \ aj 4 Pi > 1 \c. D 7 ^£^>-1 4dh \ a <J_>» b (jLsJLj 

. (4 j ^i j 4i^i f.^1531 iASj^hJI 


^y-A 4 j 14iM^-tI | ; 4 j <w 11 li. ^ j a *Lj >-j l ^ t l_1 A, 

■* 4% 

J 4 L < ti 1 1 L 4_jj jj j j 1 ■ l L^J-4 Llj jJ 1 ^rLJ_l_ua_3 u j_3 LL 

j jr j f 4 j _} Lc. j jl_u jl4 <lL^j ^ 111 o Julj ^ I I Ju jJ j * JrO rtl" V 4 ^jC_u La j 

3^5LLll ^yi 4__(_q IS <LjvjJ Jl-5-j jj iHJJ <j_a 1 ^ lr LajLJSi ii a h CjIj 

jj*j L yLi ^_JoL>Jl ^UdLLI -iAjtJ Lg i u \-lm I ^Li ^liJ I 4_uTi >-11 4 J urn>11 

tjL£ IjlSLa 4(dJl^ JLv | ^_JoL>Jl nK tlL (j-oSLtJlj 

* 4 j ~a-U V jjj-sj 

J. g-LliJ JL_S 4 Jji I JL JT. Vl JuLjj 1—aJuLc. (ji !l-i^a f | H A JJK it JJ i I >ij 1^ 

^jlaj-j-ul tJUtil J j i / n ^yic 4 1 gj 4 ulLlu-| t J-o i u t JulC 4jjL>- 

u' t j ‘ ^ j * ^ ily 1 ^j-fN .j-4^ 9 f-!SjjjJI £jl (jjl j! 

Jj 4_BjLuo ^jaSo Jl_ 3 4-^ji-uall 4 _i nTl £>jLgJ 4 u"i >J 1 4 jel-lj-III jjLi | 

VI Lg^Jj-O £ya ij5-4J V ^ylll — d <i>>II ( 4_Lflla-Lx3 4jfcjjj5 j4j^IS-xj 

(CJM^I (j-^ j M>r ^vu-oLLJ I gl-> Juur. JjJj ^jtj ^ iia r?~ — (3>-V 

jr^^UaVl jyic i Vyi 1 <!gii JflAt i_.ocJ (jUsj-i {jJ|_L& S4^jl • : Lj^jI uj^ 

JjJj 4^1r ^-Ljj i L_u^>o ji! LjjLa-i iLaJJ jjjjLS 

LtLv lt^ I ^jJI (jja Lj- 1 ^ ^i * 13 > 4 -^ jjJl 






fU jaoJIg jjj 


^vLjLi! l^JLC Lfl-i t <• & LoJ j-^-J j i miI,I j^-o^kJ I f £l-uo|jjJ| £jj& <1)“^ 1 ^LjjJLJI 

i 4 J-4 11t1 1 ii Jj l {£$ iaiJ I liiji f full £jf * VI 4 j/<l t^ 11 i \ C , Lj (l ]i 

■HN 

J-iiL c j^a J-^9 jj-cfc/J! jfc^LSj £jl v_; >- ilU- ^3 La LiLuiij gJ.«aJ ^ jJl J-A 

1 ^ j 1 r. {JjlL_u_L 1 4—LLcaJlH S 1] A3JI 

•* *\ - - - 

£j fl t t \ jjf oj£j> ^LuJl iJI ^jjLdil JlJ 3L r 4 lLuj—lm J^rac-4 j-d> ;4_iijL^ 

£jJb J <^ifi (JJXaL>J I J ft 1a J-l£- jJj Ju) 3-ij^Jl » (jlj ^ 3 j ^Itll 4—LLJ-dII 

j» i \ )c ^ ij a %- 3 Jjj-IL 4 _jJ^V| 4 -x-J-a .331 jjjzi Lt_iJ eJJjj u(^j^j_£| 

► ft J. I \{±i Syt$ 

< U 3^ i^i 3 <3 lI1j_jL^ 1 ^ r*\ t t|jjv 3L <n i a 4-djLiJ I 3 mi^LlI, I j Juj Lc_ij 

I 4j_ 9 ^jJl ^JLaJI 4jjj ^_Sj L—ljJsl [ )li> 

* u • j j L j_2eJ 


Lt5 IjJj * I j£J I Lc^ J^Ju La J *ic-. A,., a 3 J 3 ->J 1 Cj L)_ft JU-i^aJ I 

4 J 1} L> Li V ^ jJ I Lj^J I lLJ j i 4_^j L 6 1 ^ 1 11 j 3 m ^J 3 

jj-c. ^13*" \ (jV 1 1 111 ^ cjl Ll!I { _ T b 

jj j L±>jLLh 4 4tij,i^ jJ I ^lc, t ^ j'S 3111 Ljr J^ 4-c-i 1 \ 311 LjJu(j-C 

^^_>. i 1 j 1 a c 4-Ld>l^>o ^ ^ J.j..^rf i ,i j 4_^j jJ LUj 3 r, tzJj. " Mt 11 

CSjLlII 4j|juJl J-Lq a \ jj? Li i n_j ^jiVl it-LJj jjj 

^ L, La lj| t 1 t j 3 ) jr ^ Ji ^ 0 ^ I Ll>^> j_jl ll j^jJl f Li j— j— oU ^ JJJ 

j j^jJI {j l^>-LI J * 3 -j l— l!I ^3 t^j — } pj a —t—tii-L 1 I 

J-dLSLil ^LojVI I 3-JJ^y-C. ^ I o J—VI c_ i C-jJ Lt5* l j| 4j 1 M< "r j ill 

t_j-'i-"11 jj-^ 1 I ^5^^ Ijla _Li-ill Li]—t-j—j-La c^jL^ |ji 

4 I Ju i v >. LljLS J j V~i t cjt LijIj t j L" i ii j LLLs : Lsj & ^ o 1 UL> a 

i^jJI «LuaiL>J( 3 j^-LM l ^_ui jj m3Zij (ji (_- r L IjjL^ LolS^ i3 _j^_jjjl!I 

1 j Ij> * j L^-La ^X.i 1 *i i aJ V IjU , L^yLa 4.U 3teJ Lc-4 ^ l| 4_La , 1 a" j uj 

4j-t<a^t^L 4_LiJ ^4 -lc^Lj 4_ujl 41 Jj_ 5 c -4 1 J-A ^j^SL 5^jJtja -iLxj] ^ lr. 

t I i^J I ^ Ljj ^L- 5 f L-H-jJl jJ*J A A J J " 1j 3| L^l Juj I ^ jy JtJ 1 \ i 111 I (JJJ-A 





jjju Cy* 4 j- V Mil I &jjb e Lc, i lj-u 1 Jux-Ail 4_>f f i 1 ^ 

4 j i i_L I Ij 1 tjr Lc t Ajj^. i^i 11 AjjLiil j> j < ■>* I1 

, Aiijj^jq i Vs a £y^ 1 jla L-b^JL>3 ^-a L^ ^ I c, 

^JLjJI ^jLa (jii-4-tj doj^ oM 

t _- r i5s ^yAsjVl (j 1 LqJJ * ^LaL£ LijjJLJ <LlJj Jj jtliiii l ** m rill iJ^Ln 

t^iIajVI fJL»J1 4 _<Jj*j {j\ L-x^L-} 4jp3 . AjI 4 f 11 jj^aJLtJ 4AISL4 

(jl C-i 7t-> * 4—^ Jl_l^ cL_ljaj uriJ lJl_*_j 4-^lr 4 * 1 laj ^jj t j- ,c 

(j U11, Lj 4 jjJ 3 4j3j^t>q 4jjJ LiS^Ls , LxJI I jjj-tajj l hf\ Jb ^i t*jj 

* jh -eJU] 1 ( j r jju^ ^jJj ijf\ 4—4_LijJj^_9 4-iir (Jjg j-u -1 I l 11 i >> iOL l^LjjJIj 

* 3 j LU i _ jr jis 1_4 ij t AUli 14J ilLj I I l-ocj 
a L) i fl 4.i^> Laj 14 i »f.Luj^H 4 t^i Aai\ ^ I * "m j! ]j u i l_3 

4JjLm_L, 1 ^ <Li jijj<j 4*iAj*a JljjJu t n lqj \ iljl q j < fi-> ^JLiJi l_AJLAj tj<w 

Ajj, 1^ ‘ 11 4 j nl ^i\ 1 jJaj| ^ 1 j-li ^j| 4-jic >_<"*> ^Jl . j. 

^uj>J1 j j\\ jL!S (_$ jJl 1 ^Ji (jl l^jcj LljL- 3 t4 jjjI 

(?L^hjVI ^3 ^4 i i i w LjJi__l-A-L! 4 i n U it,! 4-jj^_ 

ij I^jtl 14-4 4 Aj LjLAs-S ^1 4_LiISU 1 4 ji^LjjJl Ajj^uaJl l_jL^jJ| i t jj^Li_Ll 

. i"i lai j-A ^jJI a11 ijt-AsIjij LsL<u l LAj l Lgj£Jj 

^ *1 

Ua 4 -jjIjju^ jjmAj ijj-AJl t-ilij t tnJ 1 4 j f^q c Lj^ j a 11 V 

■^1 M- 

,i i Jl9 L. 4 -^ ^LjJ^I i“_i-j jj 1 1 4,i i s~\ n II iJJuA (_JAjq ^jl J- ^ifj . 4 i it a 4_ lAjOj 4 t\ ^_\ t ^ 

j-A ‘4-^Ua jf t4x.j>_t^j jl 

s t j^aj % 4 iIlAJlII ^1 j-ilJA Sjj—L*aJ I^SJl 15 ujKx-q Lt ^ g n,o 

LiAajI l^ij) 4-uL^ j Atl 4 j I ^jl iLa3 4 LAc-J t Jj ArJI ^j^Lui( 

[jjj-A] islj^j-J Lt-i^Lj L^_ul j-jju (observable * 4LLill 

j* 

OJ 1 (jj- 5 4-tl_i ^-^jlj jJI j_Ll^j £j±i\ 4_L—i-ajj ^ 1 .operator 

c y 

Ijla Ji-Jl Ajjj) it^ II Mill jlS^Ljj %A_o 4_!1 j g-AAi a (J-A--5 

!i ** 

^ j> 

4 4 aSL) j All 4 ^ >»SJ1 La Jl] £. 4_>-j Lr^ ^j) Al 1 

ajL>JI ^ jJiLUU [jhAiJ-U] J^Lc tjV component 

jj-Jd * i L-ifcJ I ^yl 1 > > 1 1 J Jl >1 1 l £ 6 * II a 4_>-jJL I 4_I I J 4 *1 ~I Jli c < < a 

LLa eS^h) ^ t t^-^^l—Lij i j^>J I I jl-A j / c 1 ^ gjj jl5 i j ->• JoAa—aVl 



jhi&l! ijiJ 


^ L • 1 Lu-3 3ljf JjOVJ <=l n Ij La C. Sj£o3 (_f i 4-jjJ L~< i '• 2 cuj i ~ j t 4 K <L-A 

■4 M 

LqLqj £4^lS^>AJL 1 j 4 i i^HLi , 4 j-a^ \I Ljo*_a 1 j j i nil 

. C-t-^ZJ ljr Us[jJ I JuJLi. ^J 0 j _>0 f-jjj-UJ 

* •*- v» 

j jfcI j A <LojL j.j. 4 1! 4 j tt*s U ^ *-g3 fl 4 j n tl ', La 

4 .,i o r it j t Aj 1 _a I. l a g , 1 a! jgj j 4_ ->-)>> I j tci £vaj j—lc D 5j I ni l 

SjjljJ) jj( LaoLi-A 4 IL ti^ (jx: Ij j 1 13 .Jlitl Jj > .■ u ^-1-c- t property 4 -Li-oli. 

i a Ic 4 j ji lij K 1 Y ij ) , ) YT ^ru ^ ^ [jJ 1 ^a LJjjui-) 1—g, 1 2 ^ j ^Jlx 

lU-i-ti 11 4ol ^4 i^r>L>xJI t f I.l" 1 oiJiLU 4 juj-j-£3J jjl ( i^t_j ^ JlII La *ilT 4 ^-*-* c>^J 

ji 4cj- A Je-A 4_ji ljuC La ^jL*Q ^ L&C 3 j£j 3 jl 4 o jJ 

J^aLc -Sj- J t-A LiJMJU ^1 4 j i £*11 La jA ^ jjlj «£o^j_a» J ^ / ><0 >JI ^ > t II (jc 

LAs-*] 

l—LiUa * J» JU £.—sljJI (J—C ^UT—(_£ I LJbj *4 ^ LiJyt LI (jl 4^3 Ij-tuj 

3ljl ^41, l V ~I rnL l ^ jdc jj—U^-J>j| (Lj oLluLj-3 £j£L CJ-jJU>Jl ^ V 

. 4-fljl i iiJl 4 j ^ LjfcJJ I^sJl_^_jo L j Ij. C- La ^Ja a * LuJ( 4 1 ■ ■■ 111 ■> t^IaAJ 

La l 4JiLLI 4 J-JJ —milL) 1 irtjI 3l jTj 14-u^JLi* 4 _j jL> L ^ 11 V hI 4 * 11 }) 
415^ cJJ ^ ^ ^ * 4j 4-4 ^ LL d ^ J j i £* ^—jj ^ I L i J ^ A 

3 Jl_ijv jJ I 4Jl1_Uj ^1 £4_jj3_l^ CjLjtU^ ^ <j ^ \ loj La ^ 1 ^ 4 III i^iJyLLL) 

Lj j~a Jo Ju^tlio £> JOV j ^j-dJ La j-A 4 j t *-*> L>J 1 U i a : Lg a ^ 3j ^oJ I 

4 La Lao (jA_*_A 


4_u-oLi- Lijll ^ j . ,x* IL jjb L 03 > C>JJ) 1 ^ ^ ^jLlo-fcll ^ LlJj La t j_3tJ tj 1 1 r\"{ ^ L 

^>c-jJ,I Jq 2 3 dJyLU 4 1 ^ ii-Ltlo ^pjjt-A 4j ^j^So LaoJ I ^ a g 3 1 < ni 

4 j i^oLjjJ) 4 I jul A Jj —0 > 4_oJl jl a 4 "fc-jJ 4j j_3 30 lallJ ^ i^LjJl 

.(projection operator y) projector* Jal 3 t J J^aLc ^ m.~ La 4_ouaL>J 

jAuaJI Lut liL<l QLlAJ^ 4 J JjaLc L-^ul 4 jJ Ji Licj 

* IJojL>o I JowI 3 J|j (joJ_>o 0 

^yH!| 4-o 4 L>j * >> jJl 4 J L>J 1 ^4 3_Aj - * L a Ij^lj ^HLa ^ Lmo L^jxu 

34 i.iti ilLj 3j 2 ^jrjo £_3o ^ m X ^ ! jjc. l> *3-D 

4J ^jjio ijIiL-ll Jai 3 r^rVI ^psLe. »(LfcJo J, je oJ 3jjj_Ca V 4 m t a (Jj-L 

4o1 [jyic 4—2] J. 1^-iJI jSl AO 4 \|/ (x ) 4—0^3_4 4 JL (^-Lc. ^JoLu La Ju C -L 3 A ^..t 4 


p^l^Ul 0>flmis 


SJIjJI i jLw 161 iV|/(x) ^Jb Lbj_ulj 4 il o f 




& 


Li 


\}l (X) rc_i_3 ,Ji i ;^~i UJjj : 3 (J5 b2 O- 41 j^’ x 

uD Cj^>U ,3j6 a 1 \ 

L (jt (j-SLu ^j-L»—^ i^Li jl I r * ^ Lq-j 1—lJojI JLLlLI Ij-ji <j^ 

" M 

4-dJ"i Ji-jJI 3Jb Lli-jlfT IjJ * 1 J_>6j \j A i<^> *y j 3 \ I . U>1 n ■ ., V | 


: 


^j_4 L^ij —jj ot'LI-^JI j*oj9,» 4 jLc ljLjS * V ^1 Y 3^. lijl Jilj iU 3 3 

]^ a jsy Jjl-oJLj JlL jJl 2J1J cL>L$ I j] La I i Jljv|^ 4jjj> L^jl (_J I — j^_ij jj 

(J-'oLc, J),JiIni Juu (jl^La IjmLl^ (jj5ll_i^j L^jI-S iSjJLaJl ^JUfc JiL 

0 JbJ& JlJLJ V I J. j U1 3-J | 3 l! J L^_«a L^ I * \ 3 I 3_J j -C L^J I |_£ 1 i [ J>_) IJ 

^j-4-u I—i—u V i i . I JlJV IjLjJLJ LuJuitj L-3 jJ mi 4 t 7r !^~> L J 6 L 161 J 4-Uj ill ill 3JL>*-Il 

o 114 _^ ^JLLLa [j^jJ-dj ^lj^,l J-aLc, L 4 ] 4_i i si L>- £j] 0 j£Tj 6 u ji l_ 1 [jjjlII 

* j 3 j«o < n4 Lj_ik ^LjjSLoJU 

* 4j j j 1 ^ 1 1 <JHi Li i-X LjJ l J ^Li IXlLvj jL JlJ I 1 Jl^w 1 j j 0 j> n.uo 1 L> 3 4 
jlU LlLLa j 6 L , JjjL^aJlj u_)jLSJ I ^i\ jl (jilt \ j 0 (jlj^ajJf ^ J- ^Tu ^jI 

1 i/^L (JLqj (jJJl iprojectors JoLS-^uVI oLLiltl jj-oljj 

jil^-i V 1—4 dJi^i i Ijui ^ it > . jLrwt^Jlj ^ 3 I ^ <3 i ^ 1 a j^iG 

LjLd3_<2.l 4_^J^ \rk \ — 4_L> 1 in ii UK t ^ a» > LaJLo 14_j jLi j 1 4_^jLuo ^>jiL j I L^J 

3^jLlui 4_ti I Jl^ (jt 4-C.^ J II \ I 3_C>< I LLc,J i Li 1 n^J \ | JL JAi 1 ^ i a a 3 

. i_j LljJoJJ L3_xi ^LL_3 _j| eLiiaLi t cLoj^_3j 4JVJ jT 

u-L^ Lul *o\ ^]]\ jiLc ^ i 6 ' 4 # Lhgj (jl L-LaL^f 

4 ±L 6,1 >■ "jj u_!jLL 1 1 J-jj ijl 1 ..]I ai _> 0^/1 ( _ :r 3 ^jl_ 2 _L) 

* Lb 4 _i^L>J I 


4riJ^U« tfStiil U 

Lcj^j »cJliL^o ^iijLj j. t ni* c 1 X Ijt Lo j±11 1 Sit L^i t^lr, 1 V Li 

jl ^ 1 1 j L^vLi 4 *jJJ 6 ;jl c % V Lf a i)VI j-o i jiJj LI j-^-t c^_>i ^ ± j 7il 

(jij Li^ J I J^J « 4 <1 ^ 4 JlC LmJ Jl^ 4 fi L ^r-4 LI u J1J— ^1 jJ^\ 

^Jo_i observables 4 3 ^ t^-11 ^ g 311 (j-1^ 3 j-1oj 

^ 4_j_o J VI (_jJ| s_ Jj3 i 


ft 11 ijjj 

^ random variable j^ilU ^ ^ic Ls 

4 4 x^aJ LUj 4 _jJju Lc iiJL^ ^ x^jJj *i/ C< l*s liL 4_i^j * u^lSJ \ >-1j^ LJl~>* V' 

~ ~~ Ml 

a ^<1 L L&J)^-4J I 4 1 f u 4j i Jj_! J 4 ^nx- T *- J Lj y=JJ.~i 3I 

LuL- 5 4a ^j_LjlJ| 4_^jJI SJjLLaJ I ^L- j-ijJI J tj~i( ,ij La. I rV. , f 

4 i "wl uaj Ljljv JS"> a LsjjJLj L>> >) $y event L jlj*, I ju& i 

LlLII jjjSLd iibiii eu^Lb ^jjj^-cLa e 4_^^Ji ^JLXI < n ^^lc. * ib-c. 

4 _I 3j j>_LJI t-L^jLL I L , Jla "j iJ jLbbL ^SL-4 Lil-L>- c jSd i l^_L-| a . 3 4J 

4-C. I .(L^J t—S^Laj r^ZlJ 1 4bLjdaJI x Lc j] Ij) mi Ijj L j 

1j> jib-fl ^JJ-A ‘ .n lTjVI 4~i ^ VI x JI Jx VI iCjl . 4 j^LJ1 ^c_l aLlL'i ^p5 SjjSLlI 

jljJLa ljLs 4_jL. jt ^"cVI i > 1 \K ,3 ijj x jluLqj lL.L a 4_jj * ILIj) j“ic 

^jJI] f j 4 4 JLj JlJ, 4_JLjJI LbjLj ^-2 I ^ t 4^33 <j| m i bw f n 1 H 6j\ j. u LJ I 

* 4 , *— “-V 

. [Sj^a 1 31, I V LaJ j^g3 Lj 

liSLla Ljj t ili <i l^jlII j^jJI j-^3 <1)1 4 I 

Lt. *? 1 ^ j At A3 jIjccVLj 4->j-^ i^a 4 4 rrIV L>1 ! 4" jj 

i _ =r 4j 4—fljjda L _ T ic jL_ia_juJ 4 iLJ J J-L-b—aj Ci X lij — LoL>. 41 »VLqJ1jv^1 

+m *¥ 

Ji-i) LUi _ 4_j_jijJbVI 4_i_rw^_tl L^liJL ji . 1 1 Lv ji * jjjJl 41Lq 

J-L ±j < m^LSUI Ij)b. t H ^>-uLlLI ilL Li_C“t_> L j 43 

4jjjL>J! ^ 4_^^JI» iJlLil ^J j i m 15j1111 iijLv 

^ <>J 4 JLiLi SjLc. JSL x4 l ilt ! (jLlil ^yz 1*Htl 

lj! L_otj , LjLS 4_3jL-^> CjuLS Ij] Lt 1 rt iU * j^.1^11 ji ^ .L^-JI x^jj. x^lI 

CjI jj ttl| jir j 4 iiL jLl^> 0 Jj 1 i 111 ^ j5Li La w-L-tC. L } 4->l^a " lIlJ 

l ^ i a! 1 1 'b 11 tiJI^jV 4 -L-l in—Jl 4_i_LbL^JI 4 ^ la 11 

^j£l j j i » j' I .L-J^UU (Jj 1 -^ La-lLa xda In in] J_£aL»-J LxiLut 5j 1 t c j>— luL \ 

y-t I t ~ 1 | ^J-^S Vjb 4L i^L 11 JJl 1 ^ j, J "i ^ °i\ 3J1 i 1 11 a t^l i U ^£jib>JJ 

I Jl_2^ V X LxL-l ill! jLlLc! jLc xJUUI ^J J I j a .f^i II 4 a. 111 uL K j 

(j 1 n L n ^ \j * ^ X <rju ^ H-j ^53 X )> (jLiS ^ i m ^ 

lLU^j] (J-^Lc La^j^.1 x4 iL j ^ t«J,Li L-^j( ^lCj 4 3L CjLLL 

* 4.1 L I J_A Lj^Sj ILT ^Ir i ^ 


Lie J * J-u 



(nluIgSJI ft.ci uiia 


IjLj-dj jldtb 


4jT ^ j^tv; d 4_ub y j_*?> 4 i i ^ j| a 4Jll^ ^ ^£1^1 Lc up* I^SL A ti 

t a I « Cj Ijl t _} | ..A r l» 4_e j_jq_?c_o L^jJ. * L*_>a 4 _t q £ 2 q i uj) ^£ji_rt_c Cj 1 j 

l—>.l_oJ 'ifj C-j-^J idUi ,*_dj} *<( Ja 1 n rul djljlj-dj jljLcI)) 4 _j_lIdL ij CjI t U^> iS\Q ^ 

^—i— l-^I Lj—a* 03^ 4< —^ >-Vl i I iCj(jLj_*JI * \ ^Lj *^11 

(j-4 (j\ La , 4 i1U. 4-jJt jjab 4 j^J^j ^.3 4_jjLj^i-ill 4 j VC 11 (j-d L^-Ajja .3 

^ojjj * 1 ^ 4 C \ j jA£ 1 ^ "i tS >L>a 4 X 4 I, I 4-Cl JjSllI dit j 4 ^ 11 Jl a Aj j 1 Jl_A 

i3jL_c. t_9 j^.i_.c j_A l £ t [ q "tbfc^jLa 4 ismi 4 j ^ H (jjJ-C- Jj-uajJl 
J-dLc. ^^3 ( i ■gJjlrL'x^La 4 i£Ldl I 4 ^l..<SJ I djSba^a OuJ <J^) - 1 ' ^ k ~ ^ 

(_£j_d>i_> 1 ^ ‘iIt^.^Lq j£L*all (jLfl I JL^J , ^jljJt ^jq^v < ^lolill lali t ^1 [^-Jj_-a \ 

1 £ tc. O^ic. La_£ 4 i ^ Lual I j *Lj^£L1J 4 l£Ldl I ^ j 11 £)£- <—iLajb ^ 

. i-La 1 a 1 V 1 CjIjj 3 ^ 

oljjjl JLSjj m eigenvalues i-uljJI fwSi b jIjlcVI Cj 3 j ^Lpl ^* ■ ««j 
J^Lw ^^ujj m( eigenvectors 4 _ijIj cjL^j-ob .U^ L^I 

lllLlL 0^-^ 0-* 1 W J 1 4 tLil I 4 _i_a^_l 11 “ Ij3 jLj^£j 

I jut cj! j u3 V i4j£ 1 jui> , 4 j_aLijiJ| 3 _u, i A, ajlI j_i] V 

Of u I * 11 (j\ VLv LjIj t4 i flfaSteJ LjJw4j o! 

* 4 >j ilnll lJj-lojJ 4 r j • a 4-dJ t L^jI Jj ^Ljjm_ 4JI (Ji-lj ^j -^ 1 


ji^£L> lL v a <_4_jJ „ l^\_i£L« 1 jLjj_j Li£^La ,i >i V d<• 1 

%«■ w 

l ]ysj JLic D 4 n U1 11 Ji-l-i n A 4^b^l ^L4iJI 4-^» : ^u>. 

Lo tjla.llI oLjJjI lUi ii J JJL_lj V 4-il + £ tD .A ^ J 4 * t <^T i {< t 

A 4-jjLj ) i A 11 4 u H 4 <i j 4 j) t t_j LfxJL 1 fji i in (_jjlc- rtj (jl 4-Li^aE-j 

J i <a 3tJj B 4-Ajjjj J 41l 4 j-a£U1 4 4 J 4))j ^ (j-^J Cllc. D 4 aI^HI j-ums cJu 

lLu 11 i t ) <±ijJ^_>JI ijr 3 LcjLj (j-ujJ iJ jilLa . ai die. A 4 S-Laill 

* &jJlh iJiJtLa 4_jJ ^^11 4_le (J^-Sj (jl (j£L<^j 
$ Axj ^ 3 !*—^ L - 4 ‘ 1 i~ • I 3 4—iJ jyAJ <_S jldjvl , \ 

Ij^j J^alj^c] cjljljJj 4 _JjLlj ^ ^^3 .commutativity 4 _JjLoJ1 

ujjwiis Jo^aLv ,ji La j Lid 4 rt j rt ft*- Lj7 le. ^j^Sj L^jJ 1£LjI£L-4 1 4 . «L>r 



tLjjuiJIg 


i^j LjJIjjJ V Bj A y "i j “j yHjjLyu^ y y n ^ 

*L j *<]' j] ^_£jG .BA <_jj—u^Jl JjuoI _>. yd ujj V AB i^>] 1 ». 

gjflldjJ 4_iJ lj 51J All 5jj ^31 £Lj J-^Lc. IJ2T& A «4-J-JLjJ>-_J-aJ 1 

j-ojj B 4^Lj^_j_dJI 4j xyfCj 1 Ay ^ j->- I 4-11-i y 4 ; i % >c 4_j_>*j_^ 4_! I j j_£ 1 

I f? <to (jij *BAy Sjj jl 4*J( ill jJI ^“i m \ Ay iltjJI l ^ ydaj y>d I -> a l y> 

(j\ V ABy 4J|j J r^> i A ^oU^j 4 § j ~ij tVjT B jJ l 

♦ B Ay 3JIjJJ iyL^a 

ijiujJt ^jl Lt-i .j_x5T 4 j m r diL> ILo 1 ^o<a_i [ jjl j-uJI j j 1 h n111 <Lc. 1 _l-u 3 

i LlJ LqLLoJ ~ ■* 1 Lie. J t 4 _ljLjJ)_l3 4—qj In \ a 2JL>J 4_L^Luo-*i (jj£j 4 1 -^ j)tl 

yL>L^Lfl [d)tjJJ_d] *lj—>-] J-dj-C ijfJA VjjJI *cUI U >lt Ij ^ tllollo J _<u ^y»a 

di 4 ^-jj o mij L-c L>j 1 j i" c I _i—>■ l_j < £^.. f H i B ji A yd —q L^ t ^ 1 \ yVx i 

jjl- 2 I ^jL.n dynamic evolution operator ^ -l— dLljjJn jjI n til 
yJt A ^>SL-I . 4J 4_jjL-idl djljjjdl (jl—di L^j l d <L_iJ jl nil 

S^CjJ 1 4Jl-i 4_i_p j-ulaldaJ .dr I F 4-L>-jd I 4_!1jJl JjrtJ ^jJI jj L-i" \I 
aIjjLSJI ^j iiiaUaJI 3j_4J lo > yj-l ^I-L-aB ^jSAIj 14 j ^ to ^3 ^j-iilaLLaj 

^Ic. tL-^-Liyli 1 tB iA yjyjd I LlJj^- 1 llil . «L!j_uXs LLsj 

y l 111 Cqjj 4.^ 3 jj i ro j-iila LL^-i Sj. ^ "J 4 _i yj-ll SJIjJI tBAy 

ta *♦ 

^1 tli A (_j i fi*v 111 L-j-Liylil 1 j t i~t Lo Ijl 4_p.Lj yx . ^yLaj 

u ULLlJ (jyle^ J i^a "»ej LLLb t \ J-J-3 ^ilaLLajJl &j-*u 

jjl ^dc, * jl? i LqJilo t^l * > (_^jt * L4I ^tlo 'i? 

„ j j Lj 4 11 i-i*/1! ^tdsj3tJ ^ LiL - y d 1 

I.J-Q- j 9JL^w ^Jk &lx-& - J_iLCu 4_d LJ> J ^ H Uj i -L^ *C 11 D-ta-iJ ^lLUj cr^- 

_jJIj ^9-^ ur^ iit —^ ^ 

1 i>L Sjd^l Till dll n r^ill yU ^y-j?o jl 4JL>JI iSjLii 1 i X .y^ujdlL) 

3jJ 4—i_i ti.Lflj — Jj_S_i (jlj il_flLcJ i j-ujLdj_ A da 4 i ^jf-3 <( j I )) t«j)i u(V» 

yu jyj (jjjuSJJ 4 u a v Jb X ^_yj| jir^yi 4 4j a (j)» — M!u ju ^ 

dJLlA (jJ caa.)) A , Yj \ A Lfj-J Y (_yj| 4 ^ j a j * ^ Aj * > V 

j-ua[h£ J-<^>Jl tiilj Jli-4 * IJL^" lm L> 4-i-aL>J( sJL^J dal d < ■■] 

4_j LjxjU 4_loj J-i-A dlIII lie. 4 A is~\ \ q] • JI i■ i ;((V» i((jt)> :«J» 4 ll f nljj 1 ^ »jj 




CjIJ Cj. 


1 '* ^ LT^ Cj^L tlalj-ai ( ^jLLu^j Yj X (jLljJjS/i q[\li^>L>JI . 4—uiSIjvj 

oli j»l A \ i u L i i if a fli (jj I (jX_<u ifiLullo JS ^Jjlj 1 4 

£ 

* 4_l 3 iS" 4->* j JL> 3 j-j 11 ^ 3-^>=->- 

^is ^Lj_^ * X i ^31 j_=^ j (jA-> (j I LUj L^ Lo I i j La Leu J I u 3 h aS 

iLs l a j fi^/l Cj !jo Li-U Jj l 4—<-u_3—) ^L^-iVl 4-jC.jh j n UU 4 _j_£jJJ 

J~X^» *r r J X 3_<ya 3 ft I Ljr ic I 4_i 3 H ► 4_i_'jLu CmimI 

twil^U,I ^1 4 i < ,.iTL> L;r l*_^ olj j-j-c- D jjJLij! U 4 j D 3^"311 

^Jj| IXjJLSLl_£ ^45 Ju>.^jJ IjL^J , lLsL l^j l i vl iQ Jj^r ~f r ajJ C; J ^ 

iii iuj ^ it 4 L^j V A-oLc. cuiij LgI p j j j a-ill oLu^Ij^-j-31 

♦ Lg l £ 4.J 1 1 4jJJUjaJ( 

C i flJ J-A j^-LiXjCj ^y^L_i-iif 4^)L^3^_L1 03-^ ul 

L-S^jM-3 J-Auj Lli^- i I ! Juft ji»L> jjS-iIiJ 

^Jx' 4i ci 1 ioI) l 11 j^ 7i ]I lJt^ 3 i (UU - UAi) G.D. Birkhoff 

Cilii >~i ^ .<] c 3i/^ i Lajtjj . 1 ^ 2-1J Ls 4_jJ_il l3 ^ lUjIj <t ^ 

^_3~ X 4 ^ i-g>» :L5;11 J i I 4 2 <^31 Lj d ^ ns 4 -^^Lc ^3 iJol3 iii| 

Ljr li-U 4luJl i i,31 /.J v«A U 4 _a- _} ^3 D iJi-Iji 


J_J>0 L^ f-LJ i! ii—a 


4 j f r^ ii f I J^>o L^ LlJ i] it (ii iJh] 1 4 Jl}L> 1 A ii^) 4-1 4 ^s-U ^jLtJI 

4_AJ Juti fcJ » 4j 1 3 jLt" «</L ^ -<3,1-uJ 1 x*j j<J ^>-i V V1 1 J_i4> J-^_i £ A 3 I 3 / ifVI JjoLc 

J^cu>o V lLUj ^ylc i3jijJ j^c>a 4 « \ uJLljfc Jlm2 1 ui t < im 

03^3 ^ic >U fU J-cl^ j <j -^J ^/* a 

Jw*j pJLil^SJl ^JLc- jjj-Li-La (it LaX; ^jLaj-U 

(J^n t a U 4~l-o^£JJ jAil — 1 1 1J J I $ — 4 4l " 7 *-a 

(_)£ J-J-9 — ‘AJjij -Uj y\\ 3ji3JI ^JUfc Lu 4 U 4jI aJ u_jJ 

- 4 I i ^ i J-t-J 4 jjLjlJ! 4 j 11 4_ 1 ^LajJI 4 a 1 11 Tj I S *“ 

4jjj^_u3 4jjuL^ ii 1 4_Lol$_ll :3jl M1 3JLi 1 m "11 ^jI ?<JI l t -x mil 

4 jir 4^ ^g l ^'"i t^ ^j,l £_Ai ^ 0*^.3 t4^_iLi_uiij) 1 t 

lJ.3^35 i LiJj-J-tJii I a a->iH j 4 j VI ^ L/j, Uill (3^3^11 i 4Jj>Jo-l! I j j 1 n n r 1 

» p _ “ t 

_^j_c. 4-xjjt^SJi component 4 uXjAJJ ^jSL<u jujlLcj ^ jj_ij LcX LjI^.■ njl 

4_j_Ls-t-ijj VI 4_i_3^^j-xL v c'y Ijj 4 11 a Ji^ 1 4 j is~> Lj^J I (Ji ~i jlS^JL Li Js L^o (3 \ 4 j / <tj V l 


^hlcJI Qjj 


Lb i JjJjb jt ^w^"> flll 3j j mf Bj j Li r» GULLa u .^Lt-bj 

i 4 _Luj *e a \ jjjs jf^ I Jl X J t 4_2bLJI <Ujl 211 j i Ij tiG Lb 1 * j i 1 tiJ 

j&^—i-u I JL I 4 jic. JI^jL? Lq_4 ljj_LaJ j. % *? t jlSLJLi 


<_c 


j^Vl jjIj <jj£j Lllaj>L- Jj-^L >1^ 

J? 

- 4 i Til^, I as i iir j 4^oc^>Lq jL£i 


&j'*5 

^L*J 1 L^jja A_g 3 Uu i f i t 3jfG 

^fju ttbu-ij j-C ^jJLs! , jjJLua j »_£ 4-JOiL>- j^a R, Griffiths CU njj^1 
^jj- 3 Juij-J £j| ri ^-fn ^ i 4_La.5fciJl OJl^>o 3Jj>_i ba is\ ^ ^Jj iR B a ^fciUl 

1 ^j-a_i I—t-cau^iJl jV 1 ^ I mh »i I A 4 J jLj^L. 3 4—djl^ ba ^.JjLj JjlLuJ La jLjJ^Vl 

" ., Jf " " 

c> ^cj i Ld LLLmJ ^ bj a3j£LA]| * 4j|_LLo oLfv>J C_> J^Lj 

j-jJ jjJa 4^-lj » [aljjvVt J_dl^l] <JLl1j3j-11 4 _jJ jLb ’S? £_£ 4_ba ■iLu a ojj, L 4 A 1 
J9^j ^JJjbiSLlJ J LflJ <j| J j ■> 1 i li-j 4 j ! jLibj^ V1 jj[^ * Lg Ml JJ 4jJ * ;^J1 jLa 
4_c.Li-uJI Jl 1c.$ i jLjSM 4_cl_3 Lj7 3 jj£L ^ ^ L^b 1 _u^- 4bl» : t btl ^ 

> p » 

^ V; i V 3-c.l i n \\ Julzj ! 4_uI j /jJb^jyK $ 0 , ij V ^ V (j^LJ 4 a-■ 1 1 i V * 

Ur^ £JJ^ 

. 4 illajc-^ C-b J_>. Tia V ^_»Lb ^jl ^LJjlbJ I j, X*J V 

4 n fu c La 4 jjIj^_l3 4.l<£ 4 ajl£ L^oLba 4 ^j^C- <j i<oLb j_i tl 

oLlaSIJI jLu-^I c ^ 1 -?r ajjJ i La 4_tJua^ 4 l\jJ yllc. i La 

. L-jj-bj Lu tj_JI lC Ij LlOn I i 4 _u-4jJ I O LtbjgJL) ij t j^xaJ I ^jlaLLaj a 4_u L^loJ \ 

La <■ B j^j ^ji r. 1 j j a *s j j *CI BjJlS jb_jj LU I B >j si a 4 j j^Lbtu 4_jjLB_a 

41 f uJIL ^LiJK 3 Jj_±Jji 4j uoLb 4 / 1 L ^jjLjJI fj\ Jj-SJI 1 ^I5v <i \j 

»j 1 

4_iK Juc.Luuj jJk lLla-Juj^c. ^cjjIjj (jf 4 j 1 ^ ill <JJ_bbj ,3jj«Ala 4-la-S-tl ^Jl 
^-j ^ j- ^jC. QJJt7ftL j LlJ ?t ^ f uj 4_LaLi 4_i_i4 jiJ j-a >. L^R ^Ljj AJI cA-uajJ 

, L1 rViJ ii 1 jj J ^j-a 4 _jJ Lj-loJ t O l JUw VI 

LlS 1—a \ — \-jUt*$ a Ji^>J( 1 jlA> ^Jj 4— ir \. al c jJ| ( wT -* j b 

^Jl 4 J jUi_A tiJLti « ^Lb^-i B 11 ^,3 <■ n ^ \ ij-^sj <—ijLjo L B jj L^a, ^ V a mj 

** 

j^-jJtj ^bLj , 2 jjJlC [S.J-^ ^ 4-lLa) jLauj m h j-a t uj a 4 a. ^.U 4_Lba_L] I 


(njjlg^Jf <vq hi 19 


J^L-X iSsy J^LX-a^yj OXHjrH : OjLO l>^ 

J l Oa 3 4x^-i-uJ ^ £-4 J^.j1 Jwi iJ JJ-L J. ut ) j«U t^r rt i^ri 1,1 jt JlJ>J 1 

jl j iia jUtlt (Jj-ic. jLjLJ>-L J i J “ 1 ^Jj JuJlIc 

[\-<s 4 l i *\ <Jl a Lj| -s-L-IjI jjyJB SIjjJ <*, L>V>^ iii 1J JU * ij \ 4 a 1 AS*t 5.1 A['\ 

ij-LiA 3 JL - f • ul A Ti ^1 SljJLlt jlU /IlJ ^ol— ~ JI £ji 1 jJLIjj 

.oljjJl t rt i uS J^LLj LyJ] Ij-p*. I £j>Xj 03^ LaIjl^J 

Olj*jJ_a 1 ; a L Oxi J 1 X 3 > L-I 11 <j 1 ^jJXj lix^L ^-uLw fftj jc_jjLj OUj 

. C-J JL»* (J-4J JkJjuO JULf tOjJlill CjJ-OJjXI Sj4L3 4jLJU3-lJ lLsUL-uVI 

4-o^oj LalLo LaLaj lLI^LU Oag Q 3 jj 11 gjjfe 


J§A 

1 flJLXjj cLlZuI^SUI OjVL_ 4-X*-VI Jjl btS^wV jJ> j^jLoJt £jj1 £)_a Jlj V 

l^> i \ jq I JUfc jJ^l_j L*a-sj * LtS*^—a 4 >J [ l^ij ^ jj | ^cJL*Jl C-il—Jjjf j 1 *1 ^Jss J —*1 
<—Sj-lat *3jJ>LuJl 1 g~ n jU^ djVLa V) tfJLA t "j L £ f La I j) 4 Lv t4 Ja A JlU 

,’^r r ' 

La j L»~ £ Li t La La-i 4 _i_j 3j"[ a jaf, 4 lu tv-j 5 1 Xj 0^1 Lftl^ 

4-iL-y-^jj ^LaxU jLq^V 3l-ii L^-j[ Xj_L>- ^j-4 ^ySJj <4j9j\.i^?> g\\ L-uLiia a 
^jJsjlj ^jLi \ \ ui n iT p. i ^j| ^ ^ Lm m) lIj VI 1 JXa-aj 4 j 1 4 nj rt-^JL . \ 7t * XI a 
oJ Lfl 1 ^ mj ciJ LuAj a (_,'(* A ^yLj VI L-^Xa tjj L^J J-HlI 

j-j—jj I j— g-ij + {O-il jqJI— c. ^_j LUli, 1 ^jL-U 1j J— 3 LSL " 1 1 t_ ojj— i—H j 

J-AJI 1 LajjJ i <Uj hill Q-a i—JJ I Cr ^ LlaVl a Q>- V 1 

* 43 Jj Li^l 1 . n 


cdiLU 1. J £ _ 3r IlJ 1 4-JJJ 1 4 ^ L Lp_U 1 (Jjl 4 a -wL 4 3*. J "m i>-LA 

i j>a 4^1 ^ X^IjjJI J t -d j La^ a- a J^iLiXj q l t L^LlX-jj 

J^jat-a oV1_Ol>*V 1 _i iXL^Jl 4_i iOJ Li . 4 jl o * 11 C-ll nj (Lull jLilx 1 

4_LjIxi iiil J^jwVI Lilli jI ^Q1 X 4 LlJLlv u^) Lll I j--i-a_i 

%^cjVI al^Vl ^Ljj^g J-iLotLi exclusive Ool * CLm 1 L^jI cm^ Lk 5 ) 

1 jl Lg-»a^ i4-iL>-j-a -iljx.1 :bL>34 lLjjOj; 4jVJJ CjVLulvVI j-OSj 

^additivity A i ± a »Jl Ijlj^ ^.a-t .nj LJjLo ^uji i o t u\ 

. jlvI^JJ tjjL.u-4 


tLiJ^aJIS \jjlj 


*I 3 jLLI dit ^_jjI 1 <aj ut t-jl 4 ii iCu-L&jjj c ^jHal 

4jjj_j_ll I 2 JLk LcLu 'ifjJiJua L jLz>jJii\ (j_A jJuj . L-Ll*a ^Lq~j ~>d L^JlA 

jl J-Jj I La-jj, tj-flSJ 1 ! 4Ji_jJi^. - 1 $n < 

/_y^l>- ijt i^J-Jjlj^-J-l! 4juS* J L I jJ i"ii 4 jf iSjJiUl <LSjjJo (J-Ua 

(_jLi_u_>J 4^tJ^_A-e3 A j Arf^ljJ 4_*_I L<~) lLujOJ^C I * i I J-A j<LJ 

(Jfi jJj L$J f Jl *. ) La i *l mi iL^t 4-i_j—U3 t 1 c J-Jjlj J 1— a. 




* 4 Ll J mill 4 J ft 11J daljl iV Vl 

IV j ft j 1 £ j r SJ 4 1 11. f 11 j 4 j a aasJI (J i JLj J "t C t~ i j nji^jL 

Jaj-ui]! IjlA ^1 j. i a L&jj Jj^ - 4 -U jcJjIjIjJI JS" p ^aj I iLaJl k Ll£.l 

4x.jJull (jAil LtaiJ I dal 5 r u) |^Ja(jX.] Lt^- J-^LaIaJ 4 j ioL jj 3J jl t a i 

U^JL^t —U3 jt j “f 'Ll (j£LAj 4 — Trj jh djjl_*_a i^JjLjJI ( _ jr s lijjLAJ 1 

i-S I U-LLj LT ic J?1 mjVI < 3 » ^ J l±aj-oj^jL m}J_L> i «4-d Ml 'kJL 

cK-ljjJU ^jjLUI JUl* .additivity 

<jA 41 a L^ 3jj X^J 4 J i LcLa- 1 3 J JAt_A 4_J LaI1>- L c4_3_lxlLo 4_Lj Lc. ^ A ~ lLj 

. kxjl j f>>lj^Jl 4^j 

^consistent history J>^ Sj^LJ 

^jJ 1 Ji.1 jOli t i^f. r 1 <3 ni Ajll ^ ^ LiJbj L» a Vlj-ft t^> 1 

^vjLj-oa ( j-o j m 1 . 4 j >.c^- J-}^- eiiVl 

JlJs 4—aIj! wjl ji jj^jjnLa ^1 UjjVI .I^J fill ^4_ill MI> j 

f -J 

4^ii^- t 14 rt I^"i f A Cjj) 4 ^ ** r * Ui 1 )^ A ^5^ j « f ^1 1 J il"j 4 j n 4 




ij-jjljp LjujJ 03^ 4—aJjd^Ji Jl_^_} ^ < (U "i — lm^a SJj, lLa 

JS" cUiU^I ^i_ljO Ll«-1aj 1 4 ,:/[ ikll ( 3^L1 a JJjl_j oJJlIC 4 Si" 

*4 

additive 4 _i *_c-^>- oVI ^ a ^jl cjI—aj^/Li ^.i>> "m *^_jjIj_iiJI ojl_£> 

Jij_>- j £ _jX. rj-ua^j a 4j jd^LiJJ 1 a <t^ 3 aj a u 11 11 ^ a j 4 t S * La La_i 3Jj_j_lLaj 

, (J^d Ja <_JwLa> 

J_j_^ l jLluA JLj Jl_>A LlIjL>- I lit 4-LA- Jb Ij 4 a1 I jA ^ 1 J xll»^ 

4 j ~a^JJ 3JI jJI L^Jk-Lc, 4 Li 1 tl jl J '< ^ I ^j5Laa . 4 ih L^il L 4_o 1 L~i~j j I 

J ^-5 j_iksj_A-lA cJuA^ 3 a^5Lc ^_i_3Jjj-ili 3 JjL*_a 4 S"t iii 11 

oIjuJLl iJj-^') >-j' 1J d !• ui., j-w iJjh® , 31 ^ photographic emulsion ii, ^ j..>n (*) 

> [ki-^-^yat] i * 1 j~. .iSCJ 1 y 4_L<is^L*a 4 jSa. .a \ 



pnVil g*y ] | UCi uiij 


! ! I I r ! , , 

^j-C. 4-fl-i 1 tc-jji^jJI pI jiL . Jjfc-ljuJl q-u[ j a I 4-all 

lj_& J_lc. bj-L-Vl ql uoUj Lj—a ^jjp^oll bL£ Lj 1—a JljJ^>0 

Jojj) nil Cx3'bUI cl .-in ->Jt ^ OJ Sli 1 * JJl_2kJl1 I 

«L>- ^ «Ljl<v>* & J ^ * L^u_j_>w Jj "*-" f f 11 J * 4 i u A') ^j_o 4-i.t c >t-M C^_u 


>i J' ■ -jj jbs jl ^J-C- job cj-^J * a Vj 0^1 <b*f vI 

^j-4 ^ + bL 4 U-~»- ^ InTj j>-i- | O oL\ ^ S a Ljj 1, /> I j 1 m A 

Lb* La L i,L i ti fjU 6 >_£>L-^sJ, Ijj ^ L?r-rvV1 ^ i j \ \ <1 i H LbLLcr 

*l b' 

♦ J Jb L^-lV <L_ 1 _jIj 4 _J 3 fc-J— i _1 £JU* b! 

,jt LbJul La LI J^Vl jjlc * L 4 J V jb* illj ^L *- 4 L^J b>^ 

1 b^-Sj I 4 J ^jpJl l.L ^ 4 / -r-A VLb^l L$J .JJuStj b^ * 111 [^^Ll x-jjl^jJI 

M ** i s 1^—” _ ^- 

? “ J m r- 

. b^- ibjj. 1 n La Ij-A 5^. in <1 


f^df^Jt^U $hi+ 

jbb L^l (jj-& Cu I ■ ^ s-jjc^ 4^ ^ itt ill jl 4 j-i-JI j—ajQj 4 o i.( ^1 

L^jj * J-l. 5 b- 4 bi jL>- L 4 S . L^j Lolb- 1 _i i^L f a L-b^b ^Ibl^Ll 1 c.L^f^ 

z-^j-lm ^1 4.i^» ! Lb 4-Jjrj_i-^ 4j^_Lj b^ JLS^VL LlI r >u 4_<y f,. 11 I Ju J_>o 
La i 1 jJS bJ-^J i 4jjL^ oLa- K ^Ijbr "l i^jL 4_lO OJljc-IlH ^jJn" i-uJ La 
t ^ i l <y^ * 4 j t j iL^ 4 a jt 4J Sjj. i^ij 4_iio J >~ *hjj 4_i_b*_jj b'l ^J 1 " J 

Lil i>t bl I b' ^ ^ b^ L J-i i 1_bLu3^j ^Lo-jbLa LoL_La J^JLa < J-rt t “i 11 i—il In^j 

W<bM <**• lij» t«J )5 : Jjb-> b^ ii j (b*J->- 

b^ "*■» 1 ^_ijlj_J dljLc. 4 b M I ^ <Laj) L ; a L_oj-£i^J u.-^-ljLII LLbx-a J( 
b^Aj b^- 4 - 1 L ^- 5t -r ^(consistent family 4 ^ i uZ .a LjL.^ a _<1 I eu-bj^c: Lsj^b 
^ Labu b 4.^Sti jJL l oLlLjJI bj^ L-Ur . j_jjI 5 LJ CjVL"i^I 

(jt 4jtSb^L bl )J t« 4 -la 5 tJJl bit JuLo ciJLuij Ijj—bj^ b3^? - LUj} n ^ 

llUj i a 1 jj J^rLHI SL5 b^L>- jL-u j S?d jt bi>LJ 1 I-l-a ^flL aj 

V4 

jLejj 1 \ * U‘.Lj_^I Lo LI b LL: bL i l <-L^_L_JI *«SjbLJI j^LL 

JlLaJ ^J-tl ^b^] L]» ^oxjjL>J! lIq^ LJl t^j nL ? t,l J J J ^ 4 bi_j—b 

. bL^b-ujo JVjjjjjVI b^^ 4 jjj b -0 -? i 3 ^' 4jj1b-^^ b^L-tI 


£)£f 


ljjSu 4 7i i noi l LuljLt Jib: L#_> j' jSLqj La 

J^T-Uc H. 1 JjJljo 4 j < t; V. *4 J jlV:H 4 # «wj (jy J^ 4 i j * fl j-yC. CiVLa~< 'Ofl 

Hi 

» lLs j j—ilol I J1 ^7i ^ VI j rt e> 4 X j i oVl a. "i."fc.Vl 4jjJaJ j*4 y_i 1 “ 1 o £j 

lUJj^ Jl3 £1 jiT Lij-V jl b CjJUv jLtlbJ jA *L-flJy-tIII iljLAj 

LsjSS jl jLTrjJ jA 1_4 LajJ^- jIjjv Ui J Lr^ L« t JlA * J-i^aJL 

1 ju* Jj_^ "as-i'll n %. L^j) — L aJL — L^oj-xd 4 J 3 ur LJjLb! ^Ijl ^loLaII SLi^JI 

Jj-^L_>. 4jU I ^ i^Lj lJsj-ju ip (b/a) Sjj t^ 11 <. ijSj <jjJI lLsaj. /LU J1 .^-ToxVI 

■r% 

^1 ji ^ Jo r .i 4oJ>LiJI ^LLoJI LL4 bj ti JLqj^I l a, a ;jvJL^H-VI 4 ^ < nii 

. ^ La J-JI—l1> JjJ j£, J bi i TI (_3^ lOU c-LLi-u_>> 4__£ JjLojI 3l_j_aJJ £1 Jl, f, t ^-*1 ^lc. L<lj—j II ii A 

bjLu^Q p (b/a) claj^tHi- 1,1 JUiOfl lij b ^jJjj-iu a jJ 4 _aJ j o > Ji^oL-u 

j^c.L ,jjj oVLaiA^I JLioj :jlj. .^L JSi i ) j r jii ,i *L3 jL>JJ . Juijit 

. LSUo JVjCL_uV J JitiJI J*i (<ij ‘ja^ l JVjGjjVIj Ji*HI ^4^. 

iSj -*» iSj-iL j_ 4 4 jobi a 4_ojV ^jV( bj a jr 1 -^ .!^ ^ ^jilaiLI j3lS£lll ^j] 
l^jLc. 1 % 3 j-jfc La . a ^Jj-LL-uj b b ^ ^ u[ JjL*-j aLj 

ljj ^jg;l j fl 4jjisJ ^JJ Dj\ —LiVLj <jSM LL \ jj ^ * !^J ^ ^ r U j “iU 

j 4 i-Ia.^.'i tu a i.a I OLj^j^j 2 t J 2 JLl^ ]j1 4 Ll^'if L^p JLdJ 

jj 4 f* <1 4 J n jju J - -L 4 I 4j J>> 4 ^ Jjtx-i; Jl 5 L iuIul^LlI ^jl (J-C t-I I 4 J n f 1 

^ jj 

L-aJ 4j_Sj-4 iq 1 "^ ju-tj 4 j jia.5i 1 j " a 4 L 5 L^Li ^j)So ^uLu_s L^xLl£lil 

4 J 1 (lJ_^I *> L$l) pllOtOil S spill 

* oL ^J ^-ail ^ (<J Lt_ T I JO ilu 

1 LaJi I dsj. "a 1 *4-j 4 j^ l, j.,1 >-1 t~ t 1 ii j I ^ ^ 4 J nU I U olou;ijJ,l ojuA 

JsjjjIL l 3 _L_> , j ;((iJ_L^Kn oj^/LcJovi L^J 11 . ) 4-g j <i^U ^ ^ ^ 

ij-k^jl L^j JLa ^113 ^ U; 11 cjLj^jjlj ^jJ * ^lLl-uLjL 

I<l]j-U ^JiLj-^. u^lj ^-lujL_ 5_4 _L_xf _L£.^ (£ ^4^ ^JmuLjJI 1_5jL* 3 L-3 L ^ fij J^U ll 1 .-tl* ^IjQ (*) 

r _ r 3 j .n ^I t-Osjuli i^i-^Li Li>ijT conventionalism , aJ&j >t 1 _g 

1_3jIjlj_ 4 Ij-ai <jj fljo-lllj ^i _i i^aLjjJ 1 jjl ».’--"i.xJI l ir> a\ d_pa'S l 1 \jj CjLi-^4JulI1 , J>/J rL>oi ^ X~i H >t 

jjS jjLjhjSiM ^j-C. lj-^4 J p n*t *sJ l_“ j i ii i \ ♦( a** j^-La-u^l) Lt^bjj <L_iJ «LxliZ, 

4— d m lfr 4 j V 0 4 _jj I1 5_o_jI ,-n l-Sr j - ^j-i-flljJ.! .?L ■*. i_SO ,J~ ^ <3 4 , 

U L»c. j ijujjIiJiJ jou 1 Ldjjj i4jji£u1_^a \Jil 1 |<JjJ 1 «^3 ii I j ft ^Li^LjJI 

_i_5 ^L>oVI ^_C I 4 A . nl£i JjLHI (0L>u'ii/l 4_>LL3l ( j M rimj jt ^Jl 2LsL_LbVlj Ijuft 

ji( i_ f l i iO uJJj ji sit jj jo ^J-oLi-jJl 1 ♦_ i o I jL 1 #L>jVu »i jj^aA-Lj 

im-bU (j^^JiJI ^lixll 4. A • aJj9 ^ '. 4-< 4 A . .3.4 4_pljiS/Lj i- a J 1 jjia J, It 1 1 . V 

.[jU^-jiu] tyc - f'd ^ , r- • • ^jLt a i, .,u 






pajl^LlI duiiuii 


3 jlII 0^1 * LaLoj 4_S_S_£tj_a JlJ, 1 ir i«Lijj(^j J^j Lt!3 Jju 

‘<3^' LjLiifl ^ J^sLtHI ^ £ jL=,j_4J <j jjQJ <_■_$_>. !j ( j 7 Hj l 4.J i 1 

,jLu^!L>.L} ^m j <n illjJLtiol.1 ^ L ttij [ _sL jJa Laj 


ffilMJT 

ijj^ " Ml It (j-£iJ>J| 3_}^£- I" i iM V (Jr+Ij) j u ~>JJ jla-Ltl 5j^C (jt 4J L-rt 1 ;]Jj L_d 

. 4_JLi-3jJ1 (Jj-LnaLrt "i 1L U >L_4 JIJ^-jV ^JLc. {j i? i LuaJ I 

# 4 3 \l LI1 jcjjljJlJI Cj^LLi (j-a JljJjJL 4_Lj-*_^ 4-t" i)4_d ^ h < a l_3_uoj ^£Lcj 

— t—L) _}Jl_5e_J (J | ^jtVt < H I ijLiil i i Ai I c. i 1—OJ l LM 3—Jw*JL ) 4-l^JeJlJl 

jj jSL i ij Uj Li 1 >■ I (jy-Lc I -i U r. tj * 4-Ltt 4 4_L^>J JlJ Q3j^3 J * ^ ^ 

^LahJxL* ol— oIaI* i(£— o—^ J^) Lf L i ^ 1! <j-*a (jLitLJt-4 ^jLaLLj LjjJ 

* (J) t IN AJ J^T j Ln r 1 4 ^ ^ 1J-ij 

~ — *■ 

L^jl3j \ (j-« jLi^tji {Jj lBJwUjJU tfL3j_S_>JI £> JL^J ^Ll3 4j!j J 

Lt Uj .pSjijSHt l^LLL* Sju^i .complementarity ^Lnil :tjull 

JjCl J LJ^JO (jO Li-Jj Jl V *f < njj 4 I nl ')K 11 4-ii (_3-I| ) J Au 

4L1_5 ill I jj<-iixxii 5 jj3j (~I IJ-I II 1j| ii_dJ3 JLj-4 41^" hk Tr 4 

Lu d 3uJl rjX- Cmistjj jjl k jjj 11 Ld-j-La . Ju JuLc. 1 u'r 

S5 

m tt ‘C Oj,ta n) £j] i y J _5 i J_£l 4 i jj 4_l£l i n u £,tl 

1 4 sy^>-V( lijl^ LjV ^j_a JJ; H ij^juu ^ji jia-Lg 

jm-C. (~ J h y 4 i<y r^i4j 4 Iji^aI 4 3j3 -v ^^3 1 4 XI 

3jm3j Li-^ 4-qc-uJ LgjJj . I JjJl^- t". 1 nil .dJJj 3j^Lc. «4 to 

. (jyilj-3J l L 43 IL l^xj-tj au .(j-La-Lclt 

M ' 

L^_jj3 LLi. i t 4_diloc_A 4 3 3j a dil^LLsI J^dil Ju J-^- c_ij 1 iA hj I 

OLscj^J Li JLCu Li LJI) ^jy-L- 4_Ld | JjloJ Lj Lu f j j . 4 m L ^ j . ji ^ kJ I £^X- 

Oy_3_>- jLail 4j J J • 1 JLa IjLJjL^O CUjLj * 4j_}J ta _*_jJ!j 4 j jL-Vl 

L^jLi-c 43 j.3 ^ 1_La JuJ^JI * Ll iJa.Ii]I jLL_i ^xj)^ 3 g JL-JiJ ^lc 4 3ULli,l 
i4-Lij_u3 4 jjLi1cI CjIj Oj^ L 3^Li ^Ull .4f^T4lil jJ 1 I IJiA 

jtCLil^SUI <Lj 1—>J 4 > j' i ^jLU ^jJL*JI ^jx- e_)u^ ~r "\\ L. fuL \ ^jVl ^_L_uaI 

*ijrulj-2l! 3y_uj_l,l 



4-Jjl t m ml l-gj£j iCLuo^J i n>Jl <jX- ij*J-flejtU 4jSl 4 11 jj)j-LaJI (_3^?l Ji^>*J <jl 

,ajib Cjl_3jLa-4 j I djlda^LZi ajj) ual jpt_) ^-ic LoJj tLjJ^Lu 

it_J 4_J- J " f 11 ^j, r in I bl 4 1 q T C- r _ ^ J j£jJl Lq rfJLxU ^j-i i t-u i _ T lc* 

£j} JUtX-I^ Su_i — V l~r t a \ f ^ I o n j j-La-La (J^b 


i Jta->JI jin >J * 4 111 i jjfj — LaLu ^ Ull I jj-^- (jJjt all *^S\ j 1 j ~i -w( UjjJ (jjS^ 
CjjLStj <j| I Jj i V jJj- 4 jt ^r j I HjSloJ 

jj 1 (j *C 4j V : Jy r * 4 4 _l 3 J l "infill) ^ 3 b i 4 1" (M±J t 

<La- j 11 ^yLi-lj ^A^ 1 _Lj j( 4_^jLL^ tiJLlA <jj^d 

4j_»:L£ olijLUl (j| 3Jjj-Ls SjJLi] ■ A nil ju jjLS jLLu < »^b 4.bhjua 

■*n 

. 4jLvj1 j jr& Lvj 


tLj jnflJf (jri) ££■!(£ 

^i\ j> jnM 4 u t a cjL^^L^ ^l!LLa t I ^JLjJ) 

jlj ^ILc. i djjgaj jj Lj ^c_jjij_lll 4_iJ Ll! 7t-4 —lojj v^_3(jilj jjjl 4-33L-C. 

v IjfTM-t <L>=—l ^I a I fj 1*1 c Ll! 4 *> Cjl 1 U| t^A± i4 jlf J JU-l-u_>J 4 1 ntVi 

4* ~ 

4 jl ^r, 4_)j_>o i h. J.nj L^J-lc. ^LjLjL^- a Jljt H / iu ^yZu \ 4_iU I Lxjj, 5 j cLljuij 4 *111 
f. 1 _Lj . Cj|jj) j^-Lc 4 i: 1 ^3 i 1 ,1 4 l*^ u iM \ I 3I Cj 1 Ia^A 4 J 

jjlij ;(■ a i7il£JI OJ^dJ ^ 1 ^*~>3 : JjhLi Jj| ^yjLji^ J 4^1 T LiJJi 

v - — — 

41 SSLj 0J-L! I ^Ja3jl tjLLa-Lajl 

4_Ll^JI CjIj l!j 1 ^b 4 11 1 kj t* i ii j I j/U 1 ^ jj | ^j3a7f < .ft jjjJ i 4_j_iliJI 

4ji_uu=LOJ cLi-ijtjJ {j^ 

1 a jjj L* A 4 j. t-J 1 b ^«c.^J| jyic. uii "tl I Jl-A 

4 r,l5v L^jJa ci^ cr^ 4-LaL^ 3jj) LaJ 4 jlr^ ^<s£L>J| 

i bj_taj 4^>.j j.luJ-> 4j[ ^^! j-tly jkjV jJb bjX. < 3 ui$j 

js. ^yjL-J j-XLjjJt jf dJlUl ^_yj| 4 t ni'jJLj Iju^i L^Lq_i 4j1 L? ^ 

OJ-i-zJ Sljj i lAuz j ui 3J)>j Jl -1 ^.jJl ^Ijj ^^iJI oljL-iJl ^ya 3jl i C 

~ **■ 

£yi .•>- ll I ^ nSlj : 4 j 1 ill— mj| ^jLlx 1 r. ^J-L^)jje> u-jLljjjc-j 4—h-J l.^ a LlI^JI 

dJLd 1j>li I Juj-J jyLLll 4 X 3 ^ 3 ^ — diXl di^ 1 _q ~i I <—>L 1 fi ">^3 tCu djj £. tm]&ju Ml 

■v% 

< fTjrtll Ju^-jc-jJI ^41_3jLLa ^_lC, 4_fljjJaj Lujj tdUj ^liT. ^l_Lij 1 4j 3b 1 11 
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^iLuIl jl fulVI . i-i S'uJ <jl i j Ac, jLfT ^jJ 1 

M Ml 

£)| l A il aj LlX._i t4-i-t riLLlLjg 4 ^yjjL>. ^>4 I -L>- 4_lJjv3 ^JJ I^SJ I ^JL*J 

1 jju jls £I ^jJIj tj^j cLoJl^ ^jJI julSlSI j.j. m-rJi «-_4 JUJ! IIla 

- tjj LSj V Lu JL^uI I 

[_l i /a 4 J 3 I I^L 4-i^) laJiJ 4 i i 1 j xj I ^LLU 4 (j Vl JjiSLj iJSj. 

r_J^ I 4 j 1 in >■ 4 (j_4i_J^ Jj 3 lG 1 C jjJ^-1 . i. i l 4 i 7t \ a 4 • * i la 

jUi a Cr J[ ^ *M m Ljl 1>1 <3 ^4 i^"n (jl c-tJeJ 4_ iJ ijj |i i ^ 4 ^ U*i ) 1 i si t ,-t tj 

** Hm ~ 

d Lc I y ft i tiL l. i j I, Lt 4 n 1 * " a 4 > % ^Jfbj ^ Q ‘ " ~ 1 i-^ j 


J^-t^LLq I JLlII 1 JJb JjGa Jjf ^LiJaj| t __ r *jJ_Jj . JuS IGj IJ ^LlojVI 4_l5Lc-d 4. j Z l^.d 

*< fti ,jj1 ^JLc. G <ft‘ * j Vj f. Lj3 j dJ t 3' 0 r t (_j3 

Ljl—£ Lo ^ii_£l ^JlC —GajJlLj 4 1 i- a jj_t jflj ,jJ it—aLeu —LtnJ 

* 4jjj fti 3 jlLaJ 1.13"i ■ 4 

(J^-^VLs j] i Li ft a jiGj jjt ijJV-U ^jtn"j i nj JUJl_>J! I -JL) I J_£ J tr\ a\ 

aJd UJ| 4 i j-i-L-ll Lj . 4^j. ^ ^ j*s n"< U_] ^j)<a i nil jJb 1 Jlx>- u 4jV t Lio 4 f 

r 

j.j 1 [j5 (Jj-i tjr& n ) £ji UJ ^ 1 ~J SJlcLSJI 

jLliu (ji v^i : L*_& l.<T rj ^a>\ * LlLGtj <c. jj V| ^.4 Lo 

^jl ,j^w<ij V Ijl- 4 pi J r~/V) jj^-La ^jl l j-jjjQ <4 € j l t-ift ^julj) 9 t i^ 4J 

•* 4j 3 jl j^a-4-U [£JJJ Lp-^J tOVL^G-"wl ^jX- J i^> li jJ 

i j -i uj tx) jLut 1 ^w 3 4 iK ^ j j II » JUJL->*^ t_> u ^—lj-4 ^ y lr .^ 

■% LjlU ijj- t-M Ju>j 1 I 3 l^ l 1 (Jh* 1 “J 




5->Lc-! Js | i f | f II rjjQ. 1*—L Ll <jl 3LJUI 1m <i j 4 

q£. U1 dtAA& 11 LS «u>s^jJI <L5^JI ^JaliSjfil 

I Jl I 1 t I 11 .^yjjll L ' |j- d # H L M 

>**■ 

Cilj £jr & t4 jluIqII <Llj_jLll«V| (jul <j^a 

q\ (J^2j Li! ^1 IjJaJJ * ^aj i4_pjlji> 4j i.^L>» 

L-^j^a UlujLS-d (jliJ ^aLalU ^ an 

^lc, Lul I l it irl 4 1 I Ifl (j^il <—Sj-f-tfJ i LaLo-J cLiljfl l l f; u| jjjjSlj 

rtl Ijl i 11 1 <i ± ujV i^<ujl^5L!l ISLjjI j a —i_a 

JjLlJI nil 3 jL$j 4 -ilc ualll 

£jLcj rjjiil ^ /^LL JJ ^jl i U L-4 £j\ * 1 4 * n L>> !j^J> 

Lo i^sLcijL^l SjLcJ ^ .Ld/LUl l^LujjS'I 

^uw->JLi 4 Atll i ^JLc 4_*9 Jj i5jl D ^ r<1j 1 i ) j Mil 

* jjj 4 (jl (j^AJ (jr^J tijJj.~iiMl 

3*1$ $U ii^f# It 

4j^ibj ^j>Lj_ji iUii ^ Jj-ju tjf 

4_jLj P^>_d tlA j > j)l jojUJ <j-* L-3j} < II 4 

JjLstJ JljjV ^jJl Li£"jL_4 {j£. 

+ [_£j-> (jl J (jje_j ^ jjy '* 1 Jl " jJ L -^f^ fS^U 


L>^l u' J i ^ ■ " ’ ^ 

£L_^_j_1j Jj_*=^4 J_i> 1—iJj " l . ~ . M 
jjufc Jjlj tA n ; iLa u jri_jlj_aJ 
<1 .j !i.U ) tj 1 j M n L^J jjrul_jJiJl 

j, « “ 'tj Ijjfc t ^ i . ^i 1_ j-J I 

i L*j-lj LSIju I a \ iV "i il 
n > j*y .V'JI ^j3 j^LjlilLI LiL^L^jS 1 


pjjltjiJI iLftiula 


£ ^ J-JJ) i dJ \ _q ^ lmaS 1 L*J 4-Jjj L*3-J3 I _L_^* J i ^ ^^Lu—jJ I LJ1 I J-£s ^ i I*! i 

3 _ jl! j a Vi 4_ Lj_Sj>- lt _ 3 j \ is\ 11 4-ufaLn a Jrj lj. k i.^i 11 4.1 JL oljjJI LH 

mi-vVI jL_jJj_c.VI iJJ 3 JL_i-t-i jj I 1 m If ^i i n I Jl_$J v LgJLjj U.7 mj V 1_bl 

i [4_UJ < C 1 | ] 4_j_)l j ft 1 1 ^ 1 m "V V t r^JS £ _ r ifc 

cC jl Jd-i tu >Ji Jy3 3 j. j i jijLill JpQ 4-_aJj_-4 4 j ^LjJ> _i 3 41i Lfl Jf V-1 1 a 

4 * 

I Juli 4 MJ 4_jjjJL>t 4 ; ill jj 4_jjj)^) JjLajVl Uw i ii j 

ij\ i^7 'LL i L-4J ^ >1^ ^111 ^1 4jjJ11 jJjJaJI iJSj CjVIj jLse-iILlj 

* Oj-uj l_5 i i jLLsj 

i^J J 4 j M l M L i | Jj>. ^_iIuLxl,1 ^Jur^ fW) ^ >1 4 Vj f i V—) LcJ 

4j Us l JLgJj i jdj lI ^ Lju£ jj-LxLo Qji VI ^,lf. L^-us Ij ^j-ixjJ < liIjI i m 11 

(j£- 3j !—<-£. <uj| 4-1 ; jj \ j L 4-uL^LilJl <L<U),loiXl ▼ Li^La ^J j 4 J t a j t L LlL|j_4^ 

4j^_»VI ^j.4 4-JLJs 3 jl—*Jl (j7 j^ t4 4jjl_t,7t U U^jIj-jD CjI— 4 j fii > 

4 ¥ 44 

i^Ui-4 3^_J 1_9 SjJjL^ t Lj-iLc, Ix^LjU-^r j J) h J I I I Jl& <JJ1 Ljj ft C \ iij ^CjLjJjmSUVIj 

I Jl^J iSjjjLdit 4 jj5JJ Cj 1 4 lift >J I i^^-uj ^jl t j ■ i J^G ^jJ j<uji^SU| ^jl_i_4 

1 JlA tSljLuJLl i^jUs 4 illit >3 i ay ] i j r A I \ niV J-^Uj L^jLs 

t—flVT iLgjIjjG J_u£ jj-4 t jJtlu 3 j j j LjJ I L7 7l 5I oijjJI ^jl La^Lc^i 4-3jyi> 

41 tu jl ^rujh j t ^rGjjjl_3 :4 -j ll ~^X I ^Luj_^Vl l_aVT Ujj-Sj ^jJI JLSLiVl 
CjIjJlII J-ua-dJ ^1 1 u\J ^jUl I Hj > Jt-g I^l q ^^"-3 O^ 1 ^ ^ > JaJJ 

ojLcJ o! Lh* a-" 1 Cjr^i UT^iS 

i lt,l 4 x j iL~i 1 rjj Jk-JU 4jj)3jJi 4jj_jVl J <tt 11 oLijjJliJ Vlj 

J_j-j 1 jJljJ I ^ JLA V L 7i-i I ^ <3 t 11 ^ 4_Lil 1_4 ^ Ml 1 i I <"~*1 11 i ^ i^V <1 j 

4_l>^JL1 JI^jJI L^jJtjj jji JK ,^VI 3 jn^j j<JLc. ^ t j5L<jJU ,^JLi ^1 ^ci -13 

^j-*a 4 M4 a <d riJ U\ J t 

i^j_ii^SU1 Kj > L <j 1— ^ ^^5v.^j ^ 1 j-ti ~>-V1 4 1 •—jJci 

tjy IiJI 4_u>.jJL 1 J! jjJI (j-o 4_Li jlc 4_c: j-4U?e_a ^-LbLiu jk-* VI 4 -Llo> ^ / u 
L& J) J-?e-Jj 1 ^ Li AJ ^j| (J-4-3 Vj [JSLj V i^jJI iJ^J lL -jl k_Jjj_uL>Ji t ,(i\ 

>h"ij ^ cjIj3 ^*>GiL ^Ul ur Lc. ^ GJL> ^LaLi (..*) 

O La^jlalJ 1 OI 3 £fJ-£L I jjJ 1 1 3 J La (_- r G J j f . -> -r m 1 1j JT’GuJ I I j-\ ! j 'i*S <n Lo^ 

cLj_lJJ 1 lIj! _tl 1 i ii a i LtiL Jilj_5 _l ^_>-} . ji :^_>.lj ._^jL_iJli 1 j jJuZ-aVl -r ^ 

% [jLo-vjIlil'J V ■ * A *Sj_*|_3J1 (jLAijJI jIj 


lS j qJ| jwaJ[ lA \mjSl 


J-J i i ii ">J t g rt l I ' -i-A L.-i iT.j*. “j 1 11 J | LiS^^L-O Irw I ilj 1 Jk gj , L^LftJ 

I Lq_a L Jj-ki_9 j 4 LiJ I 4 m A^3 Uw ^jJl^j t LaH mJ Jl5 4_|J 
V idJJIl *^?4 _£ij j L_3 J J " tl up j - 1 Lr^ ur^' 5 jJj4SJl 

4 Jl ^! * 1—4 ^ / ii yJ I i 3 it^jJI o^- ' ^ j *; dJiLLl 

[ljO*-*] 0 LaL_<2. iiiJ^LlI 4 i t u ] t L> 1 4-Cr Llu 11 L \j a c. j J j. i jjJI 

O' ^1 * ^ 4 f p 4_uLp_i_i]I Cj I j g *v 1 1 4 j ~ \ IpJ t 4,t_i J U 1 1 j - I j /.n Ljj 

0 -* j j <i ^ ^4 j< j t jr^yL^ La j_c. jJ <j\ qP-^ 1 t ciiLi o' 1 ^ jla <j 

4 Luu VI uZj Lp^JL \ t Ci 1j IlI I <. & j ^_L I di 1 j <i*C TI o-° <_? j - ^ '^ j V -i o^ 

** u 

4.LLSJI lUjI ^ qC 11 pi Q J A \\ 2 ^ 11 sj \I $ ,_a_£-> * _ 1 11 >.>Uj 3_il_*JJ 

CjI J ^ £ j j r C.j3 4 jKj i n^LZ ^T l J*Vi 0 1 l ^_P-11j 4 la 

4 ^-^-^-a L^jl ^j^VU Jl—3 jj t collective 4 ■ « 1 ^ >i ^L-plp j a 

4—c. 1—«_iJ I ^jj, 3 r jl JjJlLJI ^_j>> I j ^ 0 1 w>—j , [ 4 ^ij^5L^ ^ 3j^ Ji A ] 

- 4 J ^ J . .I^LSJI £ iv> ..j oJ i lLj J _>0 (jr^^ tillj . 4 j t j 4 CjI^ j* 2 * 

*4 «■ 

f 4-^.^. .t ii 11 4 I 4 t\ -w p ^ M Cj^LjLSJI i—a-±j-±h pSlia-^ jJJj j l^c. ^ I <r. j 

0 -)^-^ LL^Lai JI juJ 1 I iJljLijt J_>-j 4_p_iLu C-lj-u-±} ' j | 

Ju-C Lo_^ c 1 j f n>U 4 jJ-jjJI lIj^ "1 <i~r 11 pa o_iL^_| J-j-B 4 t Pii ^ O' 1 a Ac, 

1 <1 1J j j 1 ^ ^ 5^j j niJj eJJj J t dJ L7 SLI 0-^J jllc jl Qjj M 

•Vr _ 

. T Lm Ju *-£J^4_1 1 ^ 1 jLjj 0 ' ‘^7 i a|< i_J 1 *11 4 ->■ > j. is* 11 


4^_£1 


«1 >mU ^ I 

<=r ^ J Vi ^JLiJi ji^l u i t ^yii\ o^ lsaJI a^^ui 

p J) cLi^j ^ 7 ~ ia 4 _JLj ^ j i it >iJ I ( 4 'j, » ~< i 1 JuJ i 5^-i- >» V1 \ *tj /4 In ^r (jr^ 

t _ T Ii^ 4 -Jj> In )1 1 ^JjV) 0-° J »^ 3 j ^ 4j 0^1 _j-A , 4 j 

^ i ln~i i ii i Lq _ fl I _)l A j ^i-LLrnJ t < ^14. y i Jl 4 In-v^LoJJ Uj^LJL3JI 

J L>LL l l JlA a ." 4 >■ it I 0 ' c L 7^ 1 C-1_£jJ I ^^3 4 1« Aj 0' ^ j I' 

4 \ i s^Ti a 4_jJ J-*-^a (Jjh JdJI ^i i^nj iijJ^Ltl upJj 4 j i ii j 1 La 0-^! * ^4-^. j> i it i j ^ ln~u 

5JI jlH O^P .(jJ-iLI 4_pj|pUI 4j^.l3il1L 4_>lj4 ^ lr, ^j^jJljl^ >jJ-L iU 

Ld 1 i j ^ 0 L 9 *ps^5 t jw/^i UgJ Oj^ 1 *— ! 0^ 4—j—>~pLl 

' <■ f H (a H (JSLljj jja> 




3 J ^ 4 J 04| _J-A , < J 0 

Jl 4 1 * l ! I 4 In-v^Lc-Ll <— j^LJ LaJ I 
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jJ£l ^If. *^3- i i-j ^ 1 1 1 J? idJjj JLjlj 

4_lL>.|jJI l (g "f j 1 1 J 1 .Cl |T. V ^ IjjL>. Lj <j| (j-^ VjLJ i 4-^. r; r~.^ A j ■ » 1 Q f n 

•it i 

iii 17 

jl ^-j])) Jjj »ft# < er^ Ljr^j ' 

2J I wXJ I fjyja /^_t2 --L_i- i—Li 1 Vj ^ - £ (J-* - 3 I (J l •—* — C I j LjIj J J—A j jJu _ i3J 

L a j-£j-<a CjL_u1ju>-1 ^J-c. La .a I ^ "i c. I Vj j jil > LI 4-lj^ jit 

l-If- 

i j_* J_j_i_i^J i d^LJj aSCj^LU rj.it J—I ( , j 4 ta-dJJ | o Jl_A JU£ 


<jl ^ j<JLiJt ^Jj ^i>l^SL]t juJLc. ^ya ^.uL^Jl l ^jV1 

J l_9 J> Lb jJ 4 J ^-l_! <j-^ : J'LIxJJjJ 1 (jCl‘L_A ^JV ^ Ci 

4—aj*C se a LSLt.-o Lb Jj i CjIjjJ—^ ^j_c: ojLl-c. 4—jL L j j a CjI j - 4—j - > - 5 -^ 

4^-j. Jill I j £—C>^qJJ J Ij j ml o Lb jJ 4 j jj ( j- a J i j-i-j-iJJ—li Cj^ ^La- 4 .^ 

rj-c jJLojjVI jj-LumJJ s - 4 ta _iij^_jjJ I LiLbO LjJ jJ I j ^ JrtJjlc- jj-J J JLC, ^J_C. 3jL-C. 
1 J Oi-* L>-* 0-^J \j~& e^I LAiisjJi —^1 

J \ L-1.1 ■ Ill I J-A I J-A , ijXi j^J ^Lm I J 5 L-.4JEJ i 4 J i * A11 4 J lla LjjJ I (J5 Luj jJ I 

1 Juj Jl^>- Lc. 1 jjj-La _L^ ^ LLI ^jj— it 1 Cj 1 j ^ui —111 4j 1 ^ ) Ju-o (j^j j^*> LjJ ( 

microlocal jJI jJLI J j l^*t l g^Js ^ >L^L^ 

(p&eudodifferential calculus ciiljJl J-^[ i" 11 l-j L,.-^ j? analysis 

JjjJJ JijJ ^ La J-aL: jf ^ J t^irtl l 4_J| 

«4 -VI 

«(jg j*\j rn^LSUI <Lc,j-wJlj 5Jt Jlj L) f.-^i 4 j j?Lj j 1 

4 u tj. L*d I iviA |^J (^\j "*w^/1 J-jflLc ] j_j jJL \ j ^ j. ii ^ <d l aJ 1 o wiA i ^ 

4 o-jj 1 jSLJI CjI <JlSJ \ J^La J-l— c. 4_<a—cvjCJ b LiCiI ^j5L<u 

LoLa dyLLI ts*tj U jL^jiii 4 -l^ijUJLI .ajK^ cjL^- iV>^ 

t i 1 4 jlU1 i? Jl^j 

Ijl _ J _L_i__qjj J _ t_u _oj j I 4^_ii^-l,l ^j-ii _i ij l^i " ini jj^/lj 

^J-Lta-iJI Lllj-b 1 T/ A i 4 j*\ j i I 1 *\ 1 4f 4-j >T 1 Lj , 1 ij 

I CjLuI J ^-3 4 jl i. j 1 J 1 r I (Jjl —aj 4 1 i < i« 1—c-u Q JjI—l-uJ1 

^ jJ j u j Li :^LjLq aal^.-^yL^ jj» r^itl cJyLLI ^ jl-u * j^4 & j l 4 *»11 j 

4_1^ I JuA ^Jj j i ■» ( _ t -Ll b i— i-OjV \ i?Jufc ijJ^till j, i c jisIj-Lb; 1 

^ o i in jLj ^ f. Ij j i 1 tj-iaSJI Ij 1 *i j i"> j t _ > V 


i-SjjLuloJI ^juall tSlm'ilt 


I^i A ^Jj5o <jf I <jJJ_} j r^ r Jiij 4-jJjVl £>J>LjJLI 1 Qj 

4J 4£j^>LLI l ij i a J^jJlLc. , <( 1_4Leu i n h V a jjVl 4 _j ^^Jy-yrtu Lej 
1 t * J-l" C 4 —aSL^_lj< 1 dJo-1 *p ^-^Tati n^i 4 I A^_ljo 

uJu Ljj 4jj Ld-^a ^) 4_i_£] tS" 4_>- j Ju j t*C 4 3 In i l1 ^ > jj 1 J t L^J Lu Jy i » 

* I q tn" : A L^J^- (JJj5sL_> {j^J (tilj^Lj 

t’i'jjrCj 111 An ;^Lj12 <—ah a t L^j^ i^i *x^j Ll£*^La i_aj-±3 ^jj _i < > 

^j-£5^ua_rt_3 4_i ^ ; "ij *- ^ I La <jj i^_u 4^t_j_jJ_! I ^ . jJjLfii j—i r l _aj i_5 

JuxLj (j I t ^ r “Sr J yyll (jl * 4 jj i |j£3 1 4 i jJaJill J_lLjfcJ 4 _lS_i t n^LSj I LjI <,n 7t ft 

j j t t "t I \ <j^-^ CrAS ^ tj—iJ ^ 3 l 9- ;Lj> ^ Alzj-aji JuI^LlX. ^ i^j *^\ £yA <?jJU>- 

4_xjjI^S_JI 41 !Lt O J t ~1t JljJlLc,j t 4_ O La-. Ha. r n 

UL^IaJ I <3 Juft Juft * J 5 V| ^i\ 3j J >■ V 1 4—G^^J Jj-lyLo ^J-Ci 4 J*\ j^n^LSJIJ 

L^j ^5LAj ^jJI 

f LjLflj|j Ijj-Lcu L J^t 3jL*JI ^—LsfcJ Ji ;<5 oM-LI <. i t y--i 

<J 1 -ill 4 _ t 4 j djl^ ,|C4J Jl_^-Vl ijfXjz. L ji-1 j 

,((4_Lc. ^J^>-^ 

l£j-aLbjJI j) ~i11 ^jj < n i dJJj Juu ul J» LiJ^UI LT ic 

jjl 4_ t Trj *a LLa .£pj Jil 4 jCj in^LSLll ISLoLSL lU j 1^X1 ? dUliijSUI 

3jj -trnjj »4^aj^UI oLgj-^-jJI J>-Jr fjl 01 i iJnLj^Jt i t i■n 11 LlJ^Ut Ljt-b 

4 rt j S 'X <.—it jut ; i In n ^ 4 j jJ j^-3j 4_£>^_JtJI ^JlA ^jl j^yo ^ ^ \ 4 j lr t4 —lc^Lx 

4_J2L^ 4^Jj rt\ (J I Jjj-i JyG iwL^a£ j i^ tl ^1 i n xVlj a Lo ! LfejLLq 

4.U A1 ^jJI (j ISJsI ^_IoLu Qty. —lLj j| OJi—^ c_j j 4 i lJj> oj 3j,^a Lts-i . i lj S' JvC. 

c-ayi ^ ^. , ,^11 4 j nj-uJI I ^LXjT 4x.j^-llI||j j—lIssjJ,! oLjjI Jj>-I 

lri"n BjJiljJLt L u ->J I ^j_c. j i -t~i I 4_yj I11 C_ilj>5j 4 U OJLstj . 4 < ha\ 

4 din Ul (jte ^JoLiUJI lLUj £-°3 ii; 4J_^1 jI 1 ^-j-La jlj-^ 

^ ^ 1 JLux 2_bj>y±^a 4 ? a 1 n" 11 --1 ^ VI j Luyaj LLjUJ^- 5 4jjj 1^SU( 4—L^liJlj 

^Jjlull |jl £)£])> : Ln ii a ~i 4 j^j-A iss 11 lLI^LU 

<4_U t 0 11 uLII ^u\ (JljJ 4 ^iSoLl 4jJj i n OJ^iTLa] ^iL-U- ^ 1 ii 

Ji In tjl JlJj 1 <rr T*C lli] 4 _jJ_c. yjjJuTj 1 Juft —a! (jl 14 j c ul— t-L j^JI 

,yjl yi ij^T Lilj oLJJI 



(OluljSJI & tu_Lfi 


a J jjL 1 ir^i JJI u r'_) Jij> ~>-j) >3 I <j L_i £)V1 j_ZLS_d ^ 

^lex jt —& iJSVl ^yLc, dz j «i > a j-talljJI Ijut * 3 j "i il j-SJIj 

Ljr 3 f « <11 J^LojVl i m Ilij iCtj-ojLcJLl £_3 \j l 4-4^11 C->VL>Jl 

li-j—4—jf^_i—i_u^LSJI LSLj—cLLjjJJ 3 i^L>J 1 i" 1 1j jj^ jJI 
4 m « a <_£jjJ^a-t ^ut j L L^J t J 3_> I I A—d 1 o ^L>- Ju V jdAs L m 1 1 

J3^—! {^JuJj-$Jl _ jLj -J-iUl J-L3jJ J,-3j . £.1-La-?-V 3-UjJ»_C 4jj_ 

I jut ^ ^jVt a_^c_^LUt \ ^YV >LjJ 1 P. Ehrenfest cu_... dij I 

correspondence «jJaLniJI T, t , a» ^ <■■ jJe ^LSj *eL>JVI 

oL t 1 Ui iMt^LJ ujJI ^ju j itj (jjJI principle 

Kj iKija Ljr ^ 1 —JLc. (JL*JI ^ I ^ . 0^3 <i ill L^ Ai3Su V 

jji^-jJ jJ^LuJI i-ijt_4 i 4J-itj> i ^ ^ 1 11. jJs r t 111 ^jLj3 

, LoJlZlj 4-LcbLjj alj Iritjl \ a jl_b) 

n > Lie. _i i V—Ls Lai 1 jj-ujJj Llj 3j^a-a* Lu I i_ ..c j) 1 » n i 1 
* d I f iij Ul L* fuuiJ-J (_y g*\j V ijliil Jj uu 

4 —±-d \ J) d jd Hi 1 cJLi-A 4 ^_L-£3-J*J I <L->-J ^_ 3 -ie. . 1 — j£kU—UJ^LS" LSjJ_LOJ 

(Jllfl 4^^>- * 3 Jl_Lii_> LLu^ CujQ 4J| 4 j j ii 1] L) jdo LUj 1 ^^vLj-/3 < _>ljda_ua|^ 

^jJu V ^4 ,<J £ ji^LSdl E^A-itU ^jJj 3 la jVI i?Jut 

^ae.j, ^_yie > J 4j-Caji 3j.“3t VI 4 i vEj^uaJI j_Lbl_uJI 

c \ a £ ii 11 jl oLq_wju?JI lj-a 4_LjI^J I 4 j 11 r V 1 (jLa ttiili 

•w 

ilrulj—SJlj ijJr lj|j_SJI ^LLaJlJ 4 j j-tl —j_l»VI L><—> I ^ — «dl [jrU 1J j — ^ 

. 4.i.’g ^j7m t-i ^ jJl u ^eJLail 4 j i jj^LSUI 

4 j» 5i^L-u .j Lftbj^a 4 _oL^_y 3 correspondence principle ^LnJl iju^ (*) 

£ L^lAJ 1 ^_jLxjJ ij 7i aIj a ^vl I-S < H I ,jSkIul_ySU^ Ipu tCjLu ^ fljil M 4 j4L^ 4_U_»I_j£' jljull iJZjJ ^LLllJ 

. (_J3 l_4iljJL.a jj_is I lC* . 

^y-jjLj*-* 1 jil jj c -l i Aj theory of correspondence jJaLuJl 4 _jj_tu ?r ’ V i ■.-1 a oj-^ ^ ^ t nM LT s Loi 

J ^j) . i »| l ^ r i * 11 1 clijJoLo Ij] <C3jLud pj! i n 11 , 0 ji i til |J)J. ■ .n ^Sj>J I 

j l . * J jj I L-i AaS l rj ^ (jl . LLUi^Jl 3 J 1 ,n i_d-^ ^SLrtlS jLjjlI.I Jl^Li . c i r >-^u>j 

j_jl J^o Lolija , 4-^^ 4L.1 <U t_i j -*-"J1 CjLiiijo'iji [J^ ijS JlaI * 11 i i fjJI lJlSjJ,! C'3^ -1 Lul 

u! ujIjLj_iii ^ h< j jnj uL -4 ^ *t l uJUJJ jj 4 coherence jl < ^ 51 

lT 2 j_bjl ,. jL^lj 3 Jv° ^ jJ >\ jujLtll iju ljr & 7>j cm ojJjUI 

t b 11 - 1 A ^-iLc , ± Ai 11 \iili if'hdj 51 J r^ All 1 j Jt Ji u^ajJJ 

. [j>l c, V j-H-11] T ' - 0 % o yjfcLilJ \ c ^Lq^-jJll Cjr *j-aJ i 1 i 1 (_ T Ju ' -i in* 



uSjJ Ml ft J| lALjUSI 6 ^ltl 


u Lv^Ja 4-u lj “r j * U>U 3jJL <mUI u*tT 

3^Li_ xji L^J Lj - jj) I^j: j gI^j i 2u^ LlujIj tj<aJLt U t ^u Vl l g,i \ t a ■ £ 

i«<yi^f La 4 >1 j >1 ^ iii L>- iLuajl 1 3^-3 I jJ tj-ijJl 

(f)(j[j^5-^L ^ ^ r*Cl H 

cJl r «OjJ i 11 >J» 1 3 Jl t Q-jJ I 3 rt_jj.lol 1 oT CjJlSi Ju3J 5 j c * 0 S3 lliLdn 

I _LA C^ju-lLg j JL3j * ^3 i ii “< a \3^ Jj to f a Cj I J £ljj 1 J j J_n. lZjJ L£ LaJ I 

^1 Ji V ~ ^ Lj ! to 3 4 (J Jl T t... 11 j j (3 3 t J Jjl j*o U “1 I rij £.jyt I {j Li 15 lj 1 _L_j_4 

L? J i“o 1 | ^jVl ^"r ^ j * 1 $ j If JljJI 4 j 3to 111 LJ La lj> l’Jj.tf V| 

M .-u 

£cujI j_jJ I u I 31(^1 11 (_£jI V t . l_*-II j —iii__jJ | j ri i^aJ t n j ^ ; to 3 q 

4_gj j.loJ -JVjLj-l^jVI (JJ t ^lo~ iii ) i Vj ! j£L! I ^U'rlL 4 3 ^llxU 

, j/| ^jLJ .1 £_A 4 -ifll^Lo i 4 -ljjj) f liA A 

4-jj % i£]^ 1 i"if 11 4 j^ »iuJ Lj4 a j J V f i n Lj 4- fU 3 ^j. i^u J l ^ w 

o- ~ J j^i-tl 4-4jjJo ) I j|l »4-xs ^jj) f?. j ju ^JLaU I i fi nLU.1 (j to f 11 

tiJJj £-4 L^iSJj 1 LaLoj 3 -g-ujL^ 1" N 11 j } 4J 4 ^ I A jJl ^JIjl!| L^J 

5-Lua^c ^ 4je,,LU t _ T Jb jf to ll 1 4_j>^j^i_] ^ jJI 4 m 3 > (JjILo-jJI i _^ r ^ 

.demonstrated L^j 1 ,j 0j 1 ^ jlr JJj-JUI 4jj laill 

l 1 j-ko t L>- tvLuAo 4j^j. to ll \ to ) 1 a j i Laj -J Lst-g IJ LaLaj to 

4 —ljj^LcJLI OJ^U 1 J A [ <1 JL J Id 1 I 3 i J. J J xa I ^>L-J \<yJ ^ i"u jJ I ^ ~ . u t ^,r\_>> 

^ 4_lLcjJ \ I J 

t ^ • i>iljj £> ^ j JU J-* -L Io“f. HlJ ^\—t j i >-^1 J lIlj—J I 1 A JLIc, 1) 

tLvjJU 1 V I J ) 11 ^Jlj 4 i p 4 * 11 r '^1 

^JjLb I 45j Jj La ^jLb I Jl^Jj . 4 .u ) I j otj-xiLajl ^-AUo & ju J.a'jJ 4_3_l3 J 

,Jj] 41 ^ o. * 4^1 / n^yLSJ 1 LjI rttl 4-to t nl^j 4 J-aL? 4-JjL j j * j ^jV 

4 J -jjl 3)^ *4,1^ L t f lyt-Sli t f. Lj y J ^ 1 | Lj 1 -1,.Q 3 t 1 ^_j VlJ JUM *j\ 

« Vp 

(^jLaJI jc^XLil _j i\i t \ I L^j ciJj) Ju (_ rF u-tl cLojjdaJJ 4-tj^a| 3 jj 1 / 1 ) IuJjijU 

*««Lt ^ i A.MI 

H 

cil^JUL-tl jjjjuJI jJjLj_£ju La J if: m ; ^LjLS llj Ju>J I 45u < !!>Li,| J_jl^ I 

lu-i-Aj u jj* *J j jSuJI jjt gjl^j La i jj| i. * * IjJ ^c, 

^ v 

5jj j .fO 1 i 4.jl > tl t>JLA J. J 3 iJjl_utjL>-| ^j15La 4 1 



pjjljSJI hniuifl 


1JL ill \ | j*V ±hj i-i itjj uLLS J^* *. 4 tn-m I jjj l 4_Lo LiT r 

i ^JjVl L^JoLllLi-uI O ^* U 4-jliJ 4—J-ilJ ZjJ lr^ (5jL«Jlj L-S^-jJI jJ-C, 

L=f j1jLljVl Cj. i. -w Ijj AjJ JjV 1 . 4 j 4 .Sj-a jjjJcs (J-^ 1 

OJL3t_j (_3j) a ,1 Ajjlili 4 _l 1 nb \ jJiLUl sJiS^ll JjLs 4_jUJl ^JaLu ^ jJI 

— *i 

^ Wj^Lj ji L^jLs i&jSK—i. Ij j-a 4->-L4 j < In a . «iA LqJl iC, 4_j j (jj_Ij_d_> : (Jjuljci Jjj 

^J^_>.| JIjVL^ <Lj3-£^jn U £>_L& J~i 41 jJ) 11» 1 l 1 \ U*i_j * 4 1 A 1 ^ “f ^>U (_j*3jVLj 

j-i^n L> j 1^1 o LaJ Ljj\ t " £. \ (j-4 a-L i >- Ij Ua t4-^_jLij_4 

j 1^1 i11 ji«j i-rtj*? jj_dJ Lc^s tjl La" mi)> ' Aiaj^^Lo ^_it unJI ijJMlt JLu 

j?JLcl j ji ^ I jla j j_j.£ Jlj 1 . ru*Cj tuJj“i liii. I ^ mV ^t l V" j lib jj-t, JU t it jj 

^JLjJI ji-ilj. 4 . g-jA un ^JVjlj__mjI jtj I t m 7t a i^nil t4 ^uj j j r 11 ^Lj^—lAJI 

(J'jJl ^-6 < In A 4 j f . 1 " U l jkill (jLi JL3 l2jjIj i4_jLulj^ 4j aj -*J I 

Hr M *» 

A Jl jin ilj jVl ,^j-L-u i_-pi£. ^ <i jtjj ^sJLdull i a f.n 1 ^>L> U 

J>—111 A)|—5 ^0—1 jj i LsV 1 —Ic -<-I1 C-Uli Jj-fl iJlIjk- 11 ^ii.1 ^UJ—^JJ 


% U^vlj ^ajLoj Ij ^yLi ij VI jijtj 1 ijj V 

utf_i ^ J-tAJL cijjy iA.1 j-AJ aj *ASfi 

^jl l_4_i5j i4-jjjl^SJI JalA.i-iiVl 4 jlJ jl -ijJL>* l;t ^ (ArtJL^ 4 -^jvjA 

> lAj3j ^ 11 . ijV-SL!l jjjg'ill Sljlj-4 (_yi i-Jj. " Sj llLLj l1^1A_^VI 

%* ^ -M 

Llc^jI jjb /a (j! l 1 jus> ^1, i mb 

4jL^aJI r,U ^ 1 4 fl III j 11 4-pjljSJI ^LJjljjJl |j-b_La ^jaVl 

jjui ^ L^jir JJjull (3^-^ oLoIjiia-uVI {j£. J^LAJVb ^_i_l4jJ I 

4 t j il^ij V—cL^ .jy-u -j 1 t _^LA* ^ylLilj-^ [jin udj. ~i ili-tI jinU lJ u^ jLx3I 

•h 

^ In * a jjLlLc-* fi Ti l ^ j*C I j j t-—i n a, d i iij 4 j1 j j \” i <r |jj| i<dJ l w ilf j j" "t , ji I j T jl U-j A 

jJLl jl jjJt LjisL>. ciJj U jf jl 5jl < t-1 * jlj-^Vl 

:4_jjI_lC ^11 ji - j j-rtLiAj 4 j? L^j i 4 jtl 4 _ljv1JJ| 4 JL 4 - 4 ] Lblj jSLqJJ aJLlcsJI 

.tfjJLuaJl 4 j^IZl^^>U 1 ^LuiVl ^Ll jJwiJ Vj 

A j 4 ^ ^ (j 1, Lc. J-AL-Jt 1 ^ ji—J <■ h j 5r uT / <4 ^ < -1 I t in J ^ [_£ i_L j hi a i) 

\ j^ jU" 1 u-j 1 £-1 i ili^U L-a t ^ M<Ll_4 IjLAj i 4 i^l—i^Jl ^ ^ "t LnJ 
___ ^ j ^JL-*JI llUjJ j Li ^ Ti t li I j,_3J ^ rtll ^ 1 c Laj—^jwAj 


nirt II lOIuu^I 


4 A 4 t II 4 j v Ll_J I — L* Lu Q 1 J-Sla-LaJ (j I. j rt j 5 >■ 1 Mill 

t j 3 i ~ ■ i !_£ jJ — 4__t_3 L£ 2—rwj ju ^j_u I j J} LLaJ L;r lil J lUjJs jJ 1 J l 

I | A 1 Ji t ^ Ml 4 (J V I ^ / ) I . 4_jJJ_L^ 4 i “m t 4 jL^-U 1 ^ j-^ljJI 

1 j.,f., a! £*: J*—~L 1 ri iJl^g (_j l—^w^_J l O^ 3 ^ L—- L ^ I —B Ij 

^)jt 1 $7i a It") t _ =r IiJl ^jL±II Iji j At ~ ^1 ^cj ] * ^ ^ _aj> ~i ^ I 

jLcd ^<3 \ jj-c 3JL^Jlj-ii-L 1 lLL^jI £j I 1 Gaj| ^jj^jju j^L_l!1 

* <{(2x^ IjLJ I i f l.L 


? 


^/\_j 4_b^vLiJI ^tj j "H La 1) i (jhJI 2-jjL_S_4-U Sjl j ^II SjuLdJI 

Jj, o ' >iTi . Lj^jI j} LifL , 4_pjljj!b [4-jjLt-vj] 4 _jj L ~ |j di(n 41 ^o- 

^uZ_j_Laj ^j-Gt^->J <^1 A \ mi 11 Lj 4 j*C u „>Lg LLtja_3 (j-u 1 j n t^i < ^ |J.bISj 4 j "L1 
i j r A :^_aL sjVI LLLb JbLSLII IJLa J-Lu ljLL *£jGLi 


JSK-4 


j. 1 < XjIj ^4..i 4-Tl-^-U ^LlJI j i d "t i n 11 j. L>iU>JI 

I ^) j^5L 4_>1 ^ < 11 i UI L^-l uN 

** %¥ fc* M 

^ j 2Jl— >k .»J 1 1 Jul» A In i t ii i l" 11 n j I _ i_a!j^I -ij— 

. 4_JLJ I j^ l l a (Jqjijjij i_ i u LlI^Ij tjJLSo^l 

4.-J..^i ~ ->J I 4jT jjj-ib < 4 l^_J_>.I L-^-j LjL-i-JL—tjjl ^ I uLiyuVl 4in a 1 11 

4_j_!L^-T<_v^^ 4 » j iI nJ I ^G-Cj ^-L. 4-1 3^i“iLuo 4 jc_ljj 4_iSLl^1 

l In 2-B LS L o-a ^jLS' L^aLL ^ ~ i b LZLl l ^j-Gj. In;! I (j-uLa * 5j> i ~^^>LI 

(jyC. i USLJ I j i 4j Jj jjtlii ( L^p-U-^Li* cLi*C j i d j 4~ I CjjGb -j 1 JUlj 

^l^-J Jl_>- 1 ^ 4 ^ <_j-4 i 4 "i j flat 4J (^jjL>J| ^jJLA j_A L j£' . 4_LoLi 03^ 

. ^-J-Ld>^jJ Ij ^^hLoJ t (j^Q 

LiiC.Jj * 4lLdS?t jjr^* U ^ * njj tin [i4 4_4 jJju 3J 4_iSLixjjMiJ ^ 4 j.cTl>J 1 

%*■ — 

La i£j>^v. 4)<i 1 t) 4in dll 5JL>Jl il“ia4 LjjL_1c1 Ju>-.L 4jtj-jJI 

^I {j\ La^LLo 4_oj_i>- 4 j<a~iI OjSj jjl [_>LJ1 

A j ~x A t? Jl_AJi I 1 £ dJ 1 n 1 In LJ1 JJi JU p ' *-* 

KuK 1 4 ^^LlI 41 j.rn n- ^ lX 1 L^ )L 

. dG.iB Ju i_tL^_i jJ( Juj>J| ^x^jLq IJLA 



|U2 jI$SJI 




L } U f. i 


tunnel 4._< II Cj 1j_JJ L_jJ t » J^ Q U|] 1 1jSJ \ LSuj LSL-4 I ^ l * 1, \ 

^SwQ_> V Ld l 4 _lL 3 ^-Ai 2 ( i I < il 1 31 3tL& 4 dJL>- ^ f M'V J> J t i l^J l ((effect 

Sj-iLlaJl £ J_^J 3 JlJ Jl C. cdil fi t lISLLa . j o " a j t ii>Lg JL-3 _j_iI 

M- 

jJ I 4_>> 3 (JmLJI oj -&LLs t * * f ii 1 : 4_jjj l^_SLJ !j SjjjJI ^ L^_ujiI 4diI 
<j_a 1 A 3 \ ^ ^ Lul Itj ^j_£_jIjj_JI 3|jj A .Vi 

^Juj .1^ /"iitl Js5ju-a JuLc VI 

lP 3 J -*J <L>^f Jp-^ J J } ^ ^ in y 4 } > “f L 

^ic. ^J-U--4 wi ' 1 4_i_) jL*. (J-4JU i g J J.J * 1 1 1-lI \ Cli_L2w ,J^Vl ^ 1^- t^j 3 3 1 LjJ 

(jL^ < 3 ^ A" 1 M 5 1 iS\ ~i £ I JLj-JLJ {j-A j^ 3 jVl 1 -LC-*. 1 

^<u>o jj JL_> 31^-4 4 t a gj , 1 aj <jl jj^ ~^ tdJJi ^>-0 ^cuijJI I i » 

JL at - d 1 ^ 1 ■> H 4 1 nAj S_j^j K > f< L^} . ^a-3jJ I Lj iS^ * " 

I ^jS jj 114 Mt !l nil tj! fjrji 1 4_LjJ ^plj^aJl Lu_j1 

| JJJ l t- Lu \ j j r s ij t Lj L*_L I L^>o * 1 q i u) dl! j ^-*3 £ Ll! 1 

* 4jj,^ T^-4 ^ J^>0 

. Ll«->1 x^q 33 jjt ^>SLu clitjL^Vl t?J-i Jj_- a CjjJl > J ^ <> i ii 3 

[jLs (4 3lfi>s jl 4 jJ-J^>o 4 j a "*J 1 ^_)5L} iJa_>JI ^ < n >« 1 j 

(J' ^ ^La>J,l AA) 5JL>JI ^^3 , I J-iijJa L^L^IjI 

^_^Vl i _ ? J) 4x-^3^o 1 * t / 1 l^Ti 4 ujL^ 0 1 aJL^JI *JL jj hu 4 Mill jj-kl Id-iJLJ 

^LlaJI A jJ JJjiJI I Ju±> JuLc ijLiis » 4-j^ i L« II a us \ * 

iiJLscj (jJ L_i jl>. 4jJ . 4 3 j r 3jj isi ^jS "i i fij ujj j tiL>, l 1 >jj Vj 

. 1 CLj Lj*r f nt | <iy | Ju \ 

j_ilG 4 -_jJL4Jj-^I jl Jj>j J>-< Ij ^>-4 i<~>\ N l >. I Ll ^)—>0 I <jK 

i _ 3 Jl j 1 Li~i 11 4_^vl_t-u jjJs l ^ 1 jrtin Vf I jlSUI 5jt—i-u d-lj^ ^ Ti o! JL^L^ 

4_>-j jJ ^ JLcj-^-I ^Jb ^3 a l H ^_ij LjJ I 4 Li lm j) jl l bu s\ ^jlSLo 

Vi 

1J—C- i ni l 4_JJjL^v ^_>o jjIsjVl JLcj-J-^vI Ji—a 4-S^r t^t a 

\ s 

^ 131 ^ ^ 

V 1 ^ i n i I 1 ^ 14i l V [ °i 1 J_La_*_lj LaJlIc . JSl ^jVI jL 3 fioVl 

oi • '■^ Jl^jV JLa^VL£ i^iMjSJI ^ 

Cj 1 j 1 j ,^It ISLjKj <a J^qLc 4 jlr u-3j t"n ^^^ ;_* < m dotjl 


. ^ tjj igj i (_j 42 .ii u^yi JqL u . 1 i n £>^_aLL3 (+) 


uJ <_jji i ti L>r JLJW^J 



lSjj infill I'JalaJI iiiiiuil JLlcI 


jJl ^uai (^LLa-J L j_iS l-j jUL* UK 

4-agL>. ^-5 LbjjLa- uj) 4 i-/.ii^LSUl 4 j a VfrJL 4 j ~nI a$JI ■ g ^ >L T I 

Jg-sag-a JLujjI j" hi ^ i 4 31 * " ^ 1 ^ K 3J LU>I jLlU 1>-1_) - 1 3 1 LI I 

L^JUj^] V 1 (jJJ i4jl iLUI 4jL 1L daVLqjLvl ^y-a i.CjV I g 

• <-LUs JlA-J ijljuJl 

JL<U>-VI Sju-ftj L^KD 4_i5U_lI cjIj_ljI_!iJI Um uJL_& 

quantum 4 Ul^Jl oL^jljjJL L* Ltiu 

ji UjuJ^j 3 jLc] tj^Ue V Ljit VI tiuuJI Lii^j I «ifluctuations 

j)d—uJLl i _ T -L 4 _<JJ J_jUs Ljr jj^J—^ £_9 v ^ JJ V . 4-_L Lj UjI rtjl 

(31 (Jx-sUu Led l j-L 1 Cfc21a* Jl_L>3 4.L Jl->» ^^L-lI <jLK —ljj_J| 

3 U_9 y 3 IrU 3jLt_ua OjL^ ‘c ^^ 1 U° sJufcLiij OJa- dS LluI^ 


lj 11 2u jjI I Ju 1 t jL~i i.uj V X1 1 4-fl j a ->. Ujfj JL at . ( 3-L-gt c, <jLLa 
j—U> ^—L j^—U j <jf ^ ^ oj 3j-*LtJI <jT Vj 

<j I JlSj I j p i ai flj)) tjgfc 4-Jj-S jjj t jtn" mij La J£ *JjL->Jl jl ^jLxSjJt Jj 3j V 
(JjU_j— t-u * « l Uj-^ Cjj. ^ L SLgacUj i(3jU ^-,-L L Ui> C^ilK &J. V i^aJl 

Ml ■“ 

;3jL>. j j f 1 -V. AjJ-J L^_J T UliJj tljLJw ^U-4 4-J J t -J I 

I^L23_c.V\ Lj)6" f ^ ^Ul 43jl_>Jl IjJubLi 

4jUa^U 

4jj^ UJ^ ui L^jj Uaj| Lis . 4 a'Ua C1 1 njJ 4 _l^cJoLI I ■ KL&J 

4-LLU^J 1 4 aLjVl £-J- 4 JV ^| ^3^ U 1 *0*^^ 4_3_sju Uj-t-iJ ^ lx a j i4jgsLi 

4 j mi I^ mi 11 ellLaj) L ?t,I d!j 1 xjX. I jU — 4 m "i ■>. 3jjj. tXJL r ii jl 3j g-KJI 
«LSjjj_a 4 j MiljgSiil 4 ft la iVj 3JLx IssUUIj 4-j I>J I ^jrlJ di^LuaJl * 

IjUb JL-^c_a ^j-C Vj 4 —i^u Ijj J _0 l t f ii VLt-a J-SLiu 1 * ^ J. >» 

lSU>lSLllj I 1$ jjLL a (j-a V-S jj( j*—^ * & * Uj— t-u *t_iLiSJI 

I 4_Kj_i_uM5li I 4 _i LljLull j-& IjJaJI 4 g a tf>L t—4 j*Cj . n^lSJl 

» LU ^jJ I Lu-ca^j IJ ^SLujjM-SJ I j jJ I LuJ I 

^jirv"i t n % ^jl iJj-S 4 jJI dj-Lll I ^ i-llj j^-I lLsj. t\> lLJLLA V 

/yij . eLaj K-LqJJ 4_p 1 JLIjV I 4jU*jL J jj 4_j] * Lj-ILdill 4 j_U>JI 

^ j> 

4 r^1L>- 4 J< J i.i^L 4 j i^U Ujl i 1 f b 2JUJ1 ^ J_4> J> ^1 jjLSLaj 4 j a ^I 



fkQ iii Iq 




j r .UlL lluVLj>- 4 _X_t t y!>L£ L SLj- ^Lu j 1 g j 1 c. c:? J-l} j 1 ^jJSLqj 

Jju_i3 . JLil.1 I Jl A lLLjJIj . <_Ls^ ;ii 11 ljub 1 ^ j 3 reJiJ V t(j_>- 3 jJiLj c< - * » 

49 J^j 1 .1 f ^j ^jJSLqJ Oj j j£ 4—oj l^ i a iJj-CJ IjlA , ^JLiLc. jIjlC, 

4-^>-j (_ 3 i c - 4_IL^>J | fl\ i 4- ^3 4 Lij f ii-i 4. j.4 *r >J 1 * 4 _* n^Ll? fi. LnJl -i 4 4 La-^ljj 

4-J-Ai—4 5l^J (j V I 1 ]\ l TT-J l j( jjJ \ \ JL 1^. jJ 1 J-3j-Jj L^-l^ L i j r & J_i^_>j I 

i]L>Jl ^ I IT. 4_J_l£> j> “; f iM jIJUlJJ ^ i n >i$J 1 L 1 lyJjJl 1-3 I Jl I-LjJ t Jir t JU 

| LLjJ-C t i ^ t ^ 1 t^j, 11 4- jljLJtJ! — 4 4j tS 111 j j 4-^>^laJyaJJ <L_U I JlJj VI 

4 j t nL-«-uV 1 oJl <j I Lwj ♦ 4_j>- 1 j—j 1 j" r I L7 3 4JljJ1 jlJ^ Lj 

♦ L_4 L<U V 4_a^t4 LaJJ 4 _i_^ t 4 » j 1 Li 11 ^jl_3 ► 4 _j_uj I^S p, bjj ^ 1T 

4_tjiL_il L*_ lj jj LaHj Slj-Ulj jlj_«Ji 4_a j lo i t 4 j K11 4-1 jjj SJIjJl f uiJJj 

h j » .. 4 j jr ^ tj-^- 1 i r 4j I Jl JLJ>- ^3 Jl I J*jJ! J) I 4 rt J £j ->-j . JiJj_JL 

£jl CjLljJ J* ~t I aX I fJ-4 L Jj—>0 t 5j ^ 1 -ua 1 I 4 _uLjj_^JI iJliljw 1J LJU 1 ; .i 

, I j fj" "h. jj£j / r) SJL>Jl ^JjI LiJ^ljjJl 

4_j^jJlj L/\-p 4 _i ^ ^ lr. ^J-iJJ llJ 4-4 jl V j—mj I ij^jyj>-l 5ji-j 11 

jJcSl I frtjfij * 4-i ■ lajj V 4 _ljLZjJLjj1 CjVLj^- Ji4 jJ 1 i im a 

JLj_11 i _ =r s a ^iii^L-uLuLII ^^->0 Lo^lLc. IjIjjSj cj^L>J1 ^ 

<_ j j u 11 t^alul^SDI j_i_*jLjaj-I 4 j m^Jj 4JL>JI i n II 

J I ^1 k ' \ 1 ^ iJuSLu 

*-r \f 

Lit J La-J "1 1 ^lijlAX] ^J-U-Tsj lj 4 1 ^ j I n\l C !t w'Ljj J 4 11 _l_>iJ l Jlj 5> ^ Ir.J 

L-JJ3LJ : Jl3-1j cLsj-Hj 4-1 L>- i _ 5 Js JL^JLl I ^ J i Jjl 

jt i(_ T i-ilj-£ jcm> jj-uLa^ 4 j 1 n ^ ^IjJ LT i^- 4 j j 1 ^ a CjLajln / U j xJJJ *i/l 
j. iioaj Jjf 4_4 _>j^Lij * 4_cIj_l!Ij ^3 Jl->J I ^>3 j(_ 3 i £ - ^ 4 j j 

_t y i i J I l 31 ^^ 9 ! L^—9j—y- ^JLtt L^l3 lJ-ll 4 Li-m —*U \ 

< j Jir ^-MjLltl ijuLiL^j .^3 t .t iaj 1 ^ 1 


WjJ_i (J4-LJ 


1 f) t_ J I - 


1 f i 1 1 I I_ 9 1 


* 4* » » 1^1 

Jis* J* 1 

LiJj41_Jkil : Ijl jijj Uj LjJ^j LUJo 4—11 r<Lcu j 4 jtj" i tiJLLifc 

(jici 1_*J I nJJ cLj “Mj<u 1 4 i j j U 11 w- jliSLu 

jJI 4_i_iLi£. f L^i 4 1 < <i } 1 Lj 4 jjLaJI Ly 3 


iiiiJiJI jin)! liUu^l S^LcI 


<jl I . 1 Jlj>- 3jjLL!1 ^-SjjJoJI jJaju I La *f J3l Lr^' 

Ml ^ 

Ij—gJj * f j-i j Lw ll 4_uaL^>J1 JJ_xj Jj I A juti-^aJ-J * ttJ V <jJj». ?i j"itl 

Jj I ^?] L in \ Vj 1 n\n a ^~i \ 1£_j_jKj >a i_91 At-D-S'l jL£” t tj mil 

,4isj-c ULw j > vjac^s 1 jui jjji L=r L*jj 

£>Jl-^J 4 j <1 1 ll i nTj \ JSL! j*j J_3 ill <jJ_!j £_aj 

gLsf- j~u ciijJLiHiil ^j^i^-Jl <jt J-j-it-Jj-j 4.11 4 j n -vJlj , 4_a- jJLLlI 

Ijl* jLa tcU^L>Ji 4 i a Li 1 11 L^-j-j-Ij L^J ^ J^4> 4 4 J * J i U 

Luajl t - i * . jjSLdjJI SjLIaII LlLL<uS? L^j L * i I a L^LSjI j a2 1j 

u-jl ij~f i nV I 4 1^ m Ct i ii jT 4jcjbjj i^jJa-ill j j iltl 1 Jut L Ji_« u^ic- jLu£.VI 
4 Ll l / 41 t!l jJaJLJ g ~l 1“ 1441 J! LjuLJS it-LUi ^tj + LajI-1 

* 4-3IjJtM 3jjlki_j 3 jmjjLl 4 4£y_£L L^J 

*—d-lLjtJ 1 ^ 4 111 l£l j-d Lj-J 4 ^j-JL- 4 4jjl ii 4 jJ 

LUj- 4J * (LoLqj i^lg- j-^Vl 4 4 L;r 5 ^ ^ * 4 ) 4j Julia] I La^v-jJ 

L&jl r.jT.L 4 X w ;j \l <C 11 yA l_i.il (jT JjLse-J L-3 j_i-u i La JL3- 4JJJ jJjlS 

4_jJ3 j i Iqj jl jSLaJ -_sjJl J-Ljw^JI (JI_»JJ 1 ( Lj! Uj 1 i j r. Lj t JLj_>.jJt l_Li_>^_4a 
I Ij^O t 1 ■ 11 i LS-t I * 4 J C.j iHl \ 4_l£. CLi Jl JteJLl £j ) Lv ”7 i ii i ^ jJ Ij Li j 11 

I L^Jua C i n *i u I ^1 ~r m t Ij i rt r^jJJ 4 j 4_uaL>Jl jJ I y£t> 

^juii 

( J^U ^5-^ 4j-^»l_3tJ3 jj.uL-jT l^.. -t XJ t 5 L^JcaJl ijr -^ <y\ly Luj 

•Hr -VI- 

;t_^l^. t < iill ii ^ 1 1 J5^L>- Lh 4 !^Lj j 4 ^ n j ^«i u t^ 1 -^ -I"- Bell 

^jLUl 4j^JJ t£l^) ~ Mill ^o t m ^1 jjjVl l :1 )j <i 11 L>~i jJ ^^ 

1 .j.^r> i i^U 4 iljj.SH)) t« I» ^ 4_c. jjJu_£ f- \ ^ \ j 4 .i ii mlAJl 

oJJjj L^jl i L^jI C-lJ 1J LaLu 4 4 n^Lt-a 4 jjI_Lc t k 4-Jl^JI fl 

Lh* (J i 1 1 (jjtl 1 p Ljj j til 1 4ir-14i 1 jJ I jl 111 ^ 1^. »i.. n 1 I 

x^ajl full Mifl ^LUl tiilj X Tf i 11 1 . ^l_Ln J 4 jj Ml Juj_j i ^ L_l] 1 

JJ) ^ tM t j^-lLVI -ijjfcj , i-iij Mit,l j-g.-V.ll |j-t |U“ j^LLlJJ t | j_ r liJL I 

j i >- S/1 t_ * 11 ij 11 i .-I ^ 3 j_a j jJ i -i v j I 4 JL 11 cjj^ -i Li-ui^ ji ^ju ^'j i Ij 1 uij 

J J Tull jjh^vJ 1 jl ^Lj . lj-*-La 1 —c-£^_ 4Li Lajl-i 

■Vv 

+ jJsljJl 4jt_i3t 3jjj-sa gr J 1 r^j 4 _jL^ 4^UJ| 4jjJj1ji 


|TOi 1 9 SJ I iLo. Hi is 




*L7 

Ur U 

LiJj>—i—>J 4 a ~r 1 4 
Ljr ^ L*Kl C^3 ) JU9 4 _jjL1L! 


1 f 11 |j£ iJ-Tfc-JJ gL-JJ 1 f n tl 4_3c_XjjJ | 

° u J» ^ ^ L ^ t -LI_C_U^_J jt i ^ JL3 LljL 


M ** 

* pL-iujVI t_j_Ls 4_u >_s 9 ^4 ^-lLlJ L t -4 r I ^jLl-4 ^J5LlL 

^ i i^ij , UlIj. 1 f“i t, I <juujJ I ^ “ 1 jLj^Crl j-Sfc-ill I Jl4j 

tjj-4 ij! 4—4—i- Sjj—UAJ t t J-^ 03^ l 3j uT c^U I I 

4-U-llllL} Jlj^c ^-L£- .jj. uJI £ — f LaLi^ MJI ^J! 3, ,.. ;U j L>^ 

?£ “ 

^lc. 4 i n inl^ (C^JjLua)) ^—lJu 4 <1U i 6' 1 m t, | ^3 _ll -J'urJl 

(^JjJ-J LLd^-O-Q Ijl 1 1 C I 3 4_l_S 1_i_! La >3 LoJ^ij ijl jJLaj V i n t,I 

. 1 n »! l!jU 14 ! ij 4 j< 41 a t j j U 1 







Kj 1 LSL 1 —*a_g iilj 1 nitl {j^i l 3^- 3 3—^ ' ol 

£) 1 ^J-JI Ji- Cl 'i t - J-U—i ^ ^ 1 ) \ 


La ^-IjIjSLII LLLLLud i j_^s i ^ 
li-oLSL_d jjl ( d 1 £ LjIj . 1 SJ . * I \ ijjJ^-J_j 

4— <-j\ Ji DJ Lcsjl JL 'h ^o-lul^SUt 

^JLaJI cJ^J 4_Lu C-JLjvj lLI^ “i m»11 

ii^_oj_c l£JL-La * 1 j ^Jj I 

(j-u 4_3^L_t_l^ :4 _j_jLL>JI ^3 4 j f n mj 

L_3^ljJj} i4jL_ulaJlj 4j J. 1^ ) 11 (jfU 4-3JJ ii^II 

4 J ( jtrO J 

i* 

?■—j_jj .Sjj^aJLl JJii 11 j-d jJ-cI—» ~ 1 f 

fLj> J q jl—J—c L=r Lc lUti ^ 3 ^-Lh} Lj^L^Jjo 

i^9j 111 ^ 4 j a L> r 1,1 _JL1 1 1 i 1 1 ,i 11 

(jL-4—t-saJ <_JL>. ij7^\ _ J *~ ■ >■ I ^Jlj-Ld ^ lf- 

jj_d 1 r ■ f a\ £yJ l£1_! J t<J_d_*JI ^ 

LiJ_a. A J i dii ♦ A L/i lIj 1 ji 

^ I ^.iv 4 ^j^j^LU lj ^jj-uL j-j-oJI 


III 11 


h\ A~ < 1 


i4 ^i a I ^JLi ry (Jij i) 

4 1 . .iLlII LjI 4jyjJ ,^1] 

LlL^L^ ^lr ^ j! 1 ' 11 t_3j i u 
4 ^1 l.'l 1_JJ i J 3B-JL 

«L_lbSJt ij-A 




rx^vi^Ji 111 li 


!$aJ 1 

( j^jL A} I j_l3sjj VLXq jj i i . 1 11 Jo-a^aJI l-Luaj-C j I jiii. 

L^La c +* il l -13 4 t nil! 3lj_L!t C±jL£ Ij| L-4 (_Ja_ii_IL?l ^jJl j^jLjLc jI Jl_£_ 

■HS 

j-d 4-iji-U 3.1 .j t [\ 4-jjLjJ. -L- dJ I 4_aj to t1 1 SJjLcfl - V jjfjjSJj 

Ji-ti JJ-^tJ j( *-j tVi i ii i iijljuiJl 4 ^ _i 1-j u 3ljJ >3-Jj <4 t / m! | aljjJfj J1JL«11 
l J_ujL-^- 3jj 1^3 ( j r 5 3J) jJI 0jL-* j» jj fcn , ^ti-a t j_jL^ J C. Jl_U 4 j a^JL1 3J1 jJI 

JlLc 4j^Ij—3j jlj-_*JI i Ij£Lj 4_^-lL u Jljj^ Sl^j Jjl<u »jji * "** ^ > 

^ Ijlj^Cj SALjellja dl^j ^tl)| Jls-JI Jix-1 Lc j i ijJiu aJ 1 

,0 

Oii u ^U^Vi ill jl 

t ij^JLI Cujjw j>3 i*i' i J-x-abv ^jill 4 jj>._jJsI ill jJI (jl ^vlu 

, jl_L^>JI jljL_a> 1 ^JlL q J jGU 1 jO-lL>JI j<j 4 jl i I Xj jLj 

jrU O^vLxljj jI jlSLflj 4jj, a a^i 11 j>a LilJL>> t _ T iJ CjJu^j I jLo 

^ya£jj * j* 4 ^j 4 XtXLiX 4 * u 4j jf JjJJ jiLiLlLjfc a jnlJL>- 

jXS'Vlj (jUfc J-XaJ I jjl I :_j jV > 4" .1 J L-Vj jl 

ji Laj 4 jLj ^>-jj 5^j_>JIj 4^la.; 11 w ru ^J^c ^>a y^JJl eilJj '-Li 

4-XjJLj j—lC L#jIj «cLjjJoJJ 1 ji Lcljs i a jitL L>a j 1 4 K jld. 11 

jl>.^j Ijj : I j> i" j$ jljljI jjb La ^yj] Ljj—i-U ^^LXll JjjlJI . L^lI £. Jj_ju Vj 
4 _lAj L^jj (JlA S^JLl 4—i mi > Jjfc ^4 £ i i"n j La_3 

SSwii^a ^jJJlUL? I ^j l ^rLt.X ^ Lili-C ^juJLJw ] a 

U^3 lr ^Jk-L 4jLs i j> d-^ jjjiLijj'SH Ij^a JXjg ^jV 

oj u a cLisV <?j>j).i.o 4jr s 7 ^ 4 ilr ij 13 I^C j l mL 1 ^ XXL!I l tli *C 

l^JjJtja jJ uH-^ f “J 1 |ju J^Ii 4 1 ..Aj o^j—lL 4 AAjJJ 


,n_tIi-4 jjLLoa : 4—ulla-J. ■“■ dL^_j_u Ji-t j 4 _ljj4 W4 * ( _J^_iiJLj £>LiL l^ jt 

4J|jJl (jl 0j H _£ J L-il\ l^_ i ±. -L-ua 4 _a^ la x!l ^ j 4 _LL>o jn ^li) 

: jxi SI ^ "i-^ jG_>^ a—c 4J j^SXi—< n l.',^ 1 -tj JJ^- 43 ^ ita_5-lJ 4—j_>^JL I 

4_ta_9 i3j^v. ^ |j 1 4 _i >- 4_U 4j lU A i j-J-C. j J L^ " >-1 Ji<l-) Lcm4> I JL>- J 

v 3 JU ^ f 4_Lj—L- uj LlX t j j^?1 i iaJJ ^,hC.L t f 1 t-Ls L -iX-jlI I l, f i rut 4j j_XjS— a 

L<j-4-Ljj 4 __>-jj_j_I j^yt //Mira jljJL>- u 4_jj>- <lUi a] 1 ((4 " < a <LLa-aJI» jl 



ijuLaU JjIaJI j *£ j^J I ^juLoU JjIa/I ^ 


u T O - 4 i< ^ Lt - u uj J u - 4 " 4 iy*-* J-* — * 2 j 1 j! 

jji U-LgaJ| ^c*La <33 J i V L£ 3 ] OlN ^Ul 3 -A lL^ rt^ <_>0 JL_>JI 

> K (^jJt Lq^jI 3 I 

In 

cliLl j « i^sl l ti ■ n U l-*3 jJlSI ‘iLiJj j-i-l VLLx u Lta 1 <jl 

3 LS 3 <4 jUjLi j i<~\ r. ^-u 4 f jjI iL >3 3 ! ^_j-i ar-j ^ j i hLl^VI 4 j) o fmil 

^KjJL>i 3 I I JLj-LI f L .i.i ii <~f1 * 4 i C-j—A 4 i ^ijL o I I 3 J 4Jj^_Lo ob-^ ^ Lr* 

ta| 

^jja <iIi_jJ1 ^3 Cf^ Lajd^l C*lL> o i^i jVt 3JL>JI 4 IjJL^- Jl 9 Ilr>n4 

u 4 k 

Lo JlIc. ' j^C) 5ljJ_)1 i~ t iL$ l*L ii lAJ \ 4_!LaJ| 1 d-jjpa ^3 Cj-i 1 auj 10 3 , *• f 1 - 

4 tV . » 3U 0^ * Jl-LLl 4 jjJ ^_L-ual 3I > 1 a) ijjOjJ I ( _ T 5 La 43-^ C-) 1 _A 

> ^ujIjXJI i^jjiSLj a 3 ^ i ^ jX\ j^LuL jj < <i Jftjj-jJlj OjjLjjj iJjLLLj lA^i 

uT u + vj lS^I l - 4 i ii-i'u J g dj i ^—ojJI dtjJJl jul ^JLaJI I JuS> ^j_uj JU 

i - J? 

l jijj 3JL>J 5j-LLi I 4 _o>-^JLI 4_!|jJI 4_j_Ly_4 £.l_dj oMJ^LaJ I c ^ AX* Sd “ 7i, ,.j 
J\ vi~L ^ 3 _J^ 3 -L t^y* 4_jJLitl CjLo (^L!| 

4i \j— uaLfe-4 uiflj^-jJt Ijljj JGJlj^. '(J-iL _ 9 ^J CjLq j^-U (J 3 ^ lO 

J 1 4 ~ >-t ^>-jj ifJLaJU 4 j! t “ i jJ I JLJiI)) r^Lltl j ■» ) 11 

(jl t IJ Ij-^J ^LflLs LdJ-ic 03 JLj»- _L5 tj^-iJ 3lLj ,jV ^gj. aV 

\j! a 1 ^ **—S^-*J 

* fl ^ 1 4(j >tji Juli J Lj^I i Lgajf wirt 1 

"V jjAfir j^LxjLj tj\S lj| i4jlj a i^all (jL ^jf ^. jL" 


It j-UJ 


i^alc { J^ ^j^jLljj l i4_*^ljJI (jJ , 4 _uL^j 3 4_t_^lj IjljT 

4JJLU LT^ L^ Jj rtt d ^LJl j^_jj\j . 4j^L f^ ^ 

4 -l$L li ^j_jj 'l— ljjVI ^tj-Li l j£JI fi. Lj^> < 4 9 > -j LLlI^I cZj I > 1 <^L ^ j-iiL 

OjP V*JJ 0 . 5 ^ U ^ 1 ^ Oi l . ^l-ikjl ctilLi oLLu^I jl 4LLi 

* a 

V Ill'Ll JLa I I rt I rt ULi LjT j <rt j4 cLj_^ l$jJ| jcJLaJl 

^3 JML- 4J1^_3sj (XSL^ laLi^j-c. > J-^=>L>. (j^ LiS>-^^ o^jLLy 

^ 3 —I I f\ a jj <iJjj £j-j4 JL_jU | (J 3 - j ^ J j ^ 333 —i-T liJLli ,uLa_rt—3 q\ —l-ujVI 

^ JJJJ u< LILmjJ jLjtJl (jLa i4j£LaJ,( jjLajJI J^ua aj 1 m r j (jLS 131 :4 _xLjlJI 
jjjjJI HAI 3 I Lu^jI * L^Laj Sjj^a 1 j ^ 333 ^ 1 ^ j f .|jLJ I ^.5 tly 3 .? *Sjli 1 

jaAj 4_uajal_C3 4 o ^ 1 a ^Ll 3^3 dlLjji-i ^5 A\ it a-u-lJL jLH 






La I L - f jJI Ja n4 ^>-^_>JIj Sy?IJ pLai! ^.i u aj <Sj >r 1 1 j$Lg ^ c^j-m/ 

f- L*Jr 1 aH :^| 4-l-uJ I finr 4 Ljjj-J-1 1 C^i r>%jt i tA J 4 L i j |jJl>> j3SVl 

^ ^ li rfi n jjl fuj ^ J d jIc, Lxi.pl _ij_pt_4 

L_d_5l_j_L_ii ^jt Jjfc . 4jSjll^alL) <13 j_c 4 LuC. j«u VJ ^_A La 3->*jJLl 4-lL 

iU?i ^ jj^jJ La j- ^ 4—i__re_*_^>J 1 oJJb Ju_-o aLSI Lllifjl 

J-fiQj 4 JJ £_jiaj-aj < 4_u lUjLj^-Lj Jj < * a Luajf L_i[ a <Cj 1 a i ol*4 

^jc^jLiU 4_5i>. oJuJjlII LUj <J£ 

L _ r J-!l ^JjlU 4-jjC.^u^jJ, I 4_usL>Jl [^ 4 ^ J-*- tl > l?L 4a_3LtJ <j| LqJiL jjj JjLv 

Lai ^ t-j|j L SS ^-L jL£ 4 -j 1 L-3j-LUj i LftjLfc- j j ^3 Ij-j "r ^ J-^Laj 

i t > / j-S) rtf. i2j^LlA- 4 ij^kja jjLjJLj5> tf.\jJb 4_jL- 3 (|_j*L3l_Jl 4-1 .iM-fL 

itiJlSLiiJl ^jLc-LlS J-*-S LLLoji t (c? 1 *—* Li K> 11 LiiajI 

tjVI wf4 ^ ^ *** V La :Sjm*L>4I (jtB 4 i fi 4a il4 4—a£ L >Jl j^->o 

^LLl J ^J 111 ! 1 —kjSj ^r. i ^L>- (J^-* L^° ‘ J^L-ujjj < ..■» t"n jjl lL U SLqj 


cj^LLI jjJI 4K iLl jL^i ^j<<gj> ^~x>- jL^l cL^j ^Jj cL^Lv tiJL* ojL^ 


^.3 3^<j It iZjjjl i *i f.Vl t jJa_l_j A ^jJ tjL^ - I nj^uI] 4-jjl j ill 

^jj^Jl>JI Jjfc JLjL3t_LfiaJI (jiJj fj nj.i^Lw^ OJ_^U3 

M '‘w— 

ol jij (-3 Hans Deter Zeh jJh± ^>L& 4^-jis ^jJI conjecture 

' 'I. V> L " 

J 

Oj^Io L<kS i 4 L t r fi t r'jL^j ^L ^ i ^ 1^13^I 4 —m>JL > . j j " < ^ 1 j mlaJ I 

L_xA ^5 JljI ^^4^ * rt * 11 i—il j m ^LaJij oL nil ^.ij ^-3 jlLLi 4_LL>- /<4aJ 

^ ^ * * « ' 1 

A,0, Caldeira 1 ^jjJLSj W. Zurek Lijj ^uj E.R Lieb c-Jj K, Hepp 


JL?c_43 <l*3 j^-ej . 4_^j jJ4j j-iLaj E, Joos A.J. Leggett 

VLe_ 3 (jLS^ ^Ij j kA ll ^^3 LbjM-^1^ i^l^uL!| {Jj* 1jL>i|j ljJ ^ lLLmj (_fV 

4j^laj jj L ttx II ^Jl b> u-tjL^ LlLm^I I^Tj .4 _uL-£. (j\ ^3 

irJy 3 CjljLiLoU 4_L^^LL1 ^iLqj (JT^ jLftlfi-VI (Jjj ij-n 4_aL, 

J, M. \j 4—uilJi j-s J_4— c. i ^jj —3 |_£JLjf tj4- c ^ —*-11 

. L,L£J ^4^' *S* Haroche (jijijLAj Raimond 

- YTV [ j^y joJjJI < A »ii la ^IjVl ^L>o , i T, i j-a^w 1 jjt (+) 




ljul I JjlaJI jjlc, ^juLflU JjIEJI qo 


O^Lj 1-4-4J CjI—U/1_J_3 4.1^ J|^ 4-L*_1_-<-li_> CjLaJSLi j- j~ LJLl I jfLa-i V 

tlllii j_4j * Jjj-Ls clLsj ^Li^u jJ 4^t-pc_L^JI i,UVI jrUuStj jl VJ * 4 ju>*^4 


Lr> a^LS-a |^iil i, j 1 i"u e-Sj-Ljj 4 ju_4jLl1I <?, Jl^J Lijf 4 j^jJlI 4 j ^JL jl^ 

, M (JuA 4_i_u2 Ljj j-i-Al^_> I jLitZLuuV 
j-4 i_>1 j 1 j_JLL^a ^jJ| jLa^—jJ jj_3 4 r^-fc 511 ^v^IS 


HjiiUSJl 4jl^ f pjj^J Julj I Jl^. 5^a jJuj IkuJ 4-JU** j| jj^y mi*-H jjJiil 
4 tr >4 1 J. J j iSiil Jliil ^_-j3 tillj Jl t j 4 — ±_j) — ti t ~*j "y 1 i^>I ^jJl d I 

Li nil 4 L> j.i \ (jL> ^ 4_tk^yjJ 

jftjlj-dJ jLt 4^ 1 1 4 j j *1K (JLU) Jj j I M (jyic. 4 mj-2 11 4_aj) ill j 

, ISLuISLj-4 

* j, 

i rtltl jl.l fia jL£ LI * La SjJlS t rtlt' 4 __l£j^ q 4Uijj > dJjL-tnl ^3 JuL 
Jh- 44 Ljr lJI Lfrjja^^La 4 JSL 4 -LI 4-xa5kll uy iSLqu* jG.4uJa ^ 4uLa \ /r 

^ ^ J 

4j4<ll (jr-A» 0 J-A *Z— <?L>u^fl jS^j JJjta La jL>o| ( rtlfl 4uf»jua 

jl -j ~ + La-A jlui£oil UbljLft j4a 11guuLL^j L^>-^La j£-al 

, 1 \ * j 

1 JLj->. jl3.iJ-*-4 ^( v “ jl) r+ i^Jb Z— uiiUI 4^j-Sj^-a 4_^j_aji L 1 ill LiK 

^ -VI 

+ jc-jjl^jjJi jLLJ ( t _ T S 4 tn t nljpj 4j^ali 3 jj i^j 

5jjJ (jXr 3jl_iii 4 _l3 ^uLxoJI 4-tajjj (j^£L ^j/L^U (jLaj^j jj^a 

4_S JlJj t^j-ulgSJl (Jj-S ^ ^ Jt n in J JLtcj ^-lUjJJLI l J^ . tn < a a J. j Wi~i 

|ju>- X ^l'lc 1 g c q 4j I 4 r7j iX (x) 4_!1 >.j_<i Ulj UJ^ 

t^y — jf) Y + Z— L4-dJ 4_lSj^c>j jL^_>J| Sjli LajJi: >J n<^n ya 

\ -b ^J] 3jLiVL 4 > Ti ? 4 t j_a v"n 

lLJ-11 k ^ yiJI ('F-(x) jl) 4^+(x) 4_j^jJU 4_]L ij-LSl ^La jl_> ^ 1 —^ 

v ^ 1 — ^ ^ + ya I Jl> 4ju1 X J Lt ^ , 1 4 j> j I JL>- <Lgj^o 

LL-loJ U *-J <jLdj_JJ (jj-3 (jt-J 1 U SLqjj ijL-^ Ll m> 

» A 

4 i ^ &A JlJ 1 i 7 1 \ t (ij 5 i jmJ g-£.jJuj yli-J 1 liSLt * (_j 5j a ^ ■■! i al L 

I Jut-4 jj ly ^ uf cr^ ^L>oV! 1 /Y+ La j lua S JJueua L-aJ 

4jL^J ^j-5 j- i!uj a 11 4 j'VjJL l 4J1 JlJI jj) JL^vJ * Z” ^L>ljV1 lJl] CjL£^ a q-uL-SJ 

jw^JI (jylc y y t- T o . 4\x) - (^ /V V | (^(x) h- VJx)) ^jr-A ^j-uLkJI 

^JjJI V^X) J—tkJI j_yL^J 1 “I" J-iiajJli ^3 j- luJ-U jf jc_tlajj ^JlII ^^(x) 



6LAiuli 

. 2 tKt l 4 x. j-I I SJ! jJI l—± jT Jr 1 ! j lo L>J I t ^ ^ \— ^ 

3 i_Lj^aJ I j Ju4 , ^4j 4-Li3j 4 j> - 4 ^4 1 — j ^ 4- iJriflL"* 1 a (j A m <» J>iL J)3 i Lj j 
Jl>jj Vj itLyx^ Lr^ L? J- LJJ 3^ V*-* r^>Ll iiLu*<S i 4 ta^j r iu 11 

jl 3jj L^_l3 Jj>o 5JuJlC t_jjL*j 4jt_pjJ| -J^3i3 * 4il-)L l^> L^jT 1-il.i.lj 

<L_l^Lm-SI Jj-S* ) J>£Jj 4-Jsl j-ufJ 4 j "v jJU JljjJI *lj-l l J)LSLa ^j 

♦ ^-}L3 ?Lu( [jy-3 5J^4 j-uJ 

Ijj j j <j ^3j? Jj> rt a jf i~c L U-^ c 4 i ii~ iA jl ini 

LaU3 l^ dJ>5Lqj Cuu-J ^-c/L aU 4_lJ_u2->- 4 j . i Jjj ;^jLa^jj Jijji 

^ i t u> ( ^ * j Jjiil J^J-L JyjjJL Lev , X JL>-ij J j »"j A A | jJtlj-.iL) 

<- ju £2 'i?? 4- ^a j ^-uai I 4 _l^-jJ,( 3J1jJ| J)L^ tj_gJ jW^ 4 r -tia5 

U>Jj tJl y j-^ tij TH s ‘ ,l ^(x,y) jjii j! Jj ,¥(x) 5 jj^aJI 

Jj-uJlj 4-^.jJ.I 3J1 jJt oJ lA *dJJi jl _l t"i o J)^L 

• VjyiJI ^ iM* - (x)j H* + (x) (^gJIjlU OrOj-kAill (X 1 y)j M 1 + (x,y) 

J^ L 5J I 4 Uj xj-i [ 4—U j^ ] 4j j_$__>J 1 pi ft .ur>] I V J 'j i * ~ U 

t_ Afr ! |_ ;T ^ 4_rvj Ijw 1 i JiJ 1J t 4 -Lv I JLj o J>JJ>~jX I CjLj;"< JV Ij) 4-J 1 4 11,1 

oljjj jj) 11 Jj-U-JJ (_3-3 3 - j 1 u Ur^- 

\ In .^o^LS ' a i Uj , jil t ^ ^-4 L^ Lr^ * j ijJLlA lit 

4 y JJujJ I SI j JJ 3 i ^ ^ ^ xdJ I 4jj^_uaj 1 4-4j^aJ-l 1 ljs-L^ (( 

l"II c11Ci k j j 2 £\ (,I jjjLui—J! Sj^Lbft f-ljj 4 j_ i ... i ^j\ oj *C>i!I ^jt 

>4jju *F + (x,y) Jiu < ^-^>^ oi : cr^ (j^ 

I Jjv l^iiL .1 ^ (^r-4 t jJJj ' y J ‘- «“ | U (jJJ 4 I r,.:1l) |jL> 5, )i 5-t A jjaVl 4-lii^ 

jjJla 3^^ ^ * r " Lt^ 1 J_3^ lJuL^ lj| -X 4-q jrtl ^_gl tjUj-Ll j-jJaj-l 

^jJl ciJlSl^Vt ^AJLJ Jys (_y^Lja V 4jpi i JliU 3 j-j ' ' J Lr^ [^j-^1 jn d ] 

^Ll)J ♦ LJ-ul i 2a \ (J343 4^jlA a .^fl j<JLc ijjS ol^ajj L ^ 1 ■ uj Ji^ 

* LaLcj 'F (x, y)j *¥ ~^~ (x »yJ oLJI jJI ^iUj (,3^ 

3 jjjLii j^LaI lt ^ i L^jjLiiJ j . j t Iu 4JI jJI Jj-a Jj 3 & 1 1 Jjl JjL»u 
^j^_jJ_j jji il * — ] t_J UJ <—J JhJ J)-4 c Uia ,L >-1 j ^Jb <■ jflj.ii In j m O J_5tj La, 1 If, 
j j UJ 1 ^jjSLi t Cj 3 1 *“ ^ La-i ^r. S-LiJlC ^yS'L:? [ Jj^jL 

, ^cJajyi,!] ^LoiJl d Jt _j j j Cj-Iji-^ JV ,: ^ j ^ t~* 1 1 ^L<lj! Jju ojUl J f jjpa ■ .. t-> 1 1 .. ~H 





ijuLki J iJjIoJI jjJJ ujjI I JjIaJI ^y> 


J-SJ JjsISLII p 1 —li 1 c-l ^o Lj !4 il^ *II 4 _l_>-LII 3 -^ 

u \c. 4-usj-S (^1 .(jj rtl" a 4 i i^4 J, ,jVI . j j i " 4 

1 4 ^ j cfJji—i— t-u—A (jj i ijJLLa q ^ So 3 ^ 

^jljLis ^ j jo «decoherence 3 j?i > in II» I 3 ^ liUjJ *y 4 ^ 1 ^ 

H ' 

* La^Ilj LSjjk (_£^ 

.J* 

^J3^J (ji j^jJj X 4 uLb <Cih«OLq 4 j^-^ 4 Cj^LJju ^j-3 Ct^J 

^ 4 J d 1 ‘4 d U i a t lA • coherent L 5 gi 4 y urO-i^i' crUJIjdl jUo^I 

jL 1 ^ b j ^ ^ ^ Juw i i ^ lL-u-JI -^jt 1 n 1 1 —< n i4j ^ ^ f ii 1 I i rS^_j 

L^Ll^j JL».jJlI JIjJlU liLtiJI dJj LloJ I :4 Uj i r.jj 4-*- f XI j 


4 *; , il l 


Jj L3 3E 4 " Ml 4 (jlc. 4 J ~i )! jL Cj^>L>- t JlL 4 ^44 jJb LLa_4 ^ \ ^U.jA 

t JjI i kj^"i i jxJ i 4_J_>, ( jJI 4_l^.j_ 1 1 I t IJ f4JLxc 4_LaJ t C^jL I j! . 4 lS>.^Lll 

4 -L 4_1| J 4_£I j lal ^jl * 4 j -fcj I 4 l*> <i tl 4 _^.j_jj 3JI jd 3i 4jJI ^LLJl 

4 i mij 'P (x y) + HP”^(x,y) Jj-oL* 4 4_b_2J Ij 4 “f J 4 4_Ls_aJ 

■i-VI L -flJLc t^LdLu (ji ^>Sw4J V ^->Lj-4 

v I i 7 t^ i 


4 I Ailjuj 1 OJJ t 11 o ju ^ JL^ 4 n t 1 I 11 1 11 4_J^JcaJ t I is> J t ^Sk_4J ^ 

< j lju. * u u u L^J 4 j 4_II Jj jj_b t L <Tr < 1 oJlo. CjIj jl > 3 -j-Aj Llj 1 ^ 

L^j JjLujJ ^J-Jt- nil! (jl t_^C_i 4 IJu_v 4Uj >t.l Cjr 3 ^1 ^111 

^>Sw4J i JLjv —ajIaJLI 4_jjJijj ^ ^ 4 j i uKc, 1 cjI j-L^-tJl 4-jjJkj 

— ^ 

4JlLj 1 ^J i j^jjj 1 1 la J < 1 I f II LJ jJ i 4 - JT L i t \ I J 1 ‘ ^ I 4 t-v LlUjJ | ^ J 4 ' 

lj^> <4 J "V Lalj 4 1 J 4 LaJ j-ij i^jyjL^a (j-4j ^ 1 

^4_jjL se^.jd IJ 4^jJl g "S I 4-!jJaj ^jl L« 3 Luit-Liil 

. l ^3jclc. o f j^lh La V ;tilj." Mill (j-ij^>JI j-4 L 4 L 4-1 <3^? JjLa lIUj 

j—» " i. ^ u V J*—5 ^—iialjJl ^ ftb f 1 1 ^Ji^a.nll tiUj 3 ^ IlJ-A ( flj 1S~\ ) 

Lk m La, X 1c j! J 4 hifltl Cjj-^ 4 ^Lil ^3 5j j ml 4 jjjaj 5^ “< 3 J^Lv. 3 4 ~J 

^ *v 

3^-dJI {jy-*h-^oV1 9_3t_i 4_4 _u^3 _4 3 ^ I, l j. *-j ll! j ^ ~ II j^lJJLI 

J? ^ 1 4 7~ "j La n- ji \ 4- J i ^ 

* [t—yj x ^1 ~ "ij°i 1^4 ^ Ir~i rti i^uj *Y_(x t y) ' i 3 4, Y+(x,y) 5 ^ , L^a L j j 

^\ ^ 1 H jjju ^ 1^]j .Lo fLkj ^ hreversible process 4, ^X r.yut 4_J_^CI (#*♦) 

► LL<4TtarjLjXl j 4^1 lajt i n3 l^j> i 1 -~' j 4 j J d ' 1 4 J 1 n » j t"i._k -a- t 1 ^ jj ^ i 4_ii 4 JlIL>^ 




fnjjljSJI aA m 16 


>4 iuAJ ,^3 4-l>. j| cGj_<3 L^jJ dia-SJl £j£. JaJL> q] Jj*.V iJf Xt-uhj V »f LigJLa 

JbJi I ■. J ^ i o j £}l—>3^_U CJ^° l3^"^ 4 I^n x .i i_L 1 cLi 

lU^ j 4 21a "ill 4wO-i a rtll U , .M \ 4_>Lgj Jj rt ft 11 ^_^JI ^aLL^ i", ♦ 3aj 


^dU>4it : $|LwJ1 Mriltf 

L^jJJ j> Ui /1 Lie. j * La I 3 jkjju 3 aj_l£_ ^jLjj LgJ n Ail rj^ 11 ff" Tl 
ujIj^-uLIj jl 4LilISJirvVL> lL=>LujVI SjjJlCL L^jI Lblj jJU Lj>^ ^ 

< Jl^JJ 4 jlQI ^y\_s <3LbJl L^J.V-^- {J. ijjJ ^jJ I ii. U j i Lo^a-C. JUJulJl 

* >JL I JGj * J * ' 1 I JU^J . 431ji 3.1 4 jj^J, I ^>-i-e. l^>J I Ij t 3Li_-a 

■ J.J.A jJ 4j^ i\ \ Lj3^j j lL^j-JLUj-j Jj 3 3 jl U "ill 4 _aLjlII 4jj triill C-uLS 13] 

, theory of dissipation 

SjjJuJ lLILLa V Uj rr ujJju I3Lq)) : ^JlJ-i-uil \ ni JJ pLuj 

>3 

= ] da 3 i uii ^— 3 j_j( j sJ,«i a 3 ji—[_uj v)> * a 4 _}i >% v i 

ZjjtUa u->l j ii c< Li-j superconducting a_j_L^>U i-LiLa [5 y j 

M 

SQUIDs jUjSLuj dajLi-i c-cjlS" 13J J * dJijjtLa 4_dJjJea-i I Ll^jJ I 

LgJ) <LjjLj £■ ^ ^ <LjJu-3 jJ, t 5^&LfeaJ ^3-1 l^_SLl I JkljL3Jl (-LajLij 

11 -i- ~K LxjjIj-? L^jJLwj ^LV) Lg-jLa 1 3 \\ J ■ nil I ^Jr-^J (Ji-i 

l 3 JuJLv 4 j.1 o t o 43 j>iJ dajLuJl £jJ-11 IjLA Cjf\^ ^3_U3 £—4^ , 4-j3_£U l!jI^_uG 

^Ll^j j a q jJl^Vl LoI ^ 1 j_^>- J-jJ- 3 4 fcj il^ifl j Jl o^.^lj 

p j iia 1 1 j-AJ VI ' J j n ft 11 ^^ 1 mCiI I Lo 1 jjj.1 * <|j 14 j .>■ <_fl a ^ Lj-e, 

4~ *j iSjuJLC ^ie- Lo>lt<r. ^Lt-JcVU^ . ^jL*Jl 

^JLj J^v.t_Aj oLj^j 3-lil ^ ^ jiLjjj v [Lijj< i iijjJ^Ljo] LuLui LoLLaj 4x^L>Jl 

] tiJJjJ lin Jc>-Vj i^^LtoVl ^lr jJjL3 j V 1 cGl^ jJ <<—3 j-laJI 
Cj3L>.I JG 4_Lx>-VL^ la3r it \ IJl^j ♦ VJ W-Ixj JuA jj 

l__£ijjv^/) «oyC* G_i^ Sjm«^ LojIj u SQLnD «u ^_LLa_uall ji 4. jJ^JI (*) 

superconducting a d ^jj .1 Sj^LLj ^IjSJI 33L3 j ■ > tU Ijl^J u JjV' 

,L)L“>3!] jioiil u i-a^ i x_n>ij <quantum interference devices 

interact 3*31! l_3Vi , 3 ^- ^*u,C 4 ^ 31^3 3 « 3 U Lcu r c■ ^ 1 Ln^ (++) 

1 1 J jj Pj j .4 ^| | JlJL^J \ oT _ L j 1 mj j 3 *>t l" ti yjLlll . \ jflj dll —jpLjj “ Jjl 3I (jii <—aijjtj 





Ui/LdU JjLaJI j±L <^Jj uwL2U 


SO^U-I JuJI Lji^o (J-fi *1 j 111 * • ■■ t I ^Jx. L^j JxA =LmjI^£ 

H ~ 

(^Jx. 3^_-a JjV i (jSLal cj>L>vIjlHI tfj-A oV *4 jL>^ 1 *-j 

*T, Young La^j ^ ju 1 

L-3jjJaJI Lj j 1 i ™ r 1 ^Yi-Lij LljL>- 4_ul m~ t .Yl (jVI LlcJ 

jljj_lI1I , La jdc. cjjljhj jujlljJI Sj^LIbJ l>5Lw 4jAH L^jj*— i3 4_LoLiJI 4_xij£Ll( 

Mr 

3 ] i^liLd iJjj_liil. La>jLc i^ j j! *LLuJ <Jxa-j (oLf-^ tti-!l5Lo-VI j J 

^y^-Luj Ua Lxx-S^ t_d_L*ajJ j^otxJl I J_A , LLsLxjj 4jJ ' J^jVl i_ jJuJlxj 

4 4 -aj i" ,,m jjJI (jj*JJ( 4 jU ^Uldamping time 3*3 

Jjl i^ "ill tjr&j 4 (j5L«4J >(j Q^ l_4 (J-cLjl^j ~tl JjJLLlII 

•L i, . * ^ 

. 4_4 Lc. 42jjJt-4 (J j I «' I Cj^Lq (jua La j l 4) j imJ 

JajJjJ ^ jJ 1 43jL_uJ JLj 3 ^jj&Jj *^uaL>Jl 4-ULi-4 LuxjI <U Jj_Lal1 (JjLlxuJI 

»• *• ' 

^j_4j <jL j ^ i^> 3~ 43 ^ tJl &JLA . 4 j^ t^i fll L3— j-La J j 1 .>> “ 11 Ljlaj 3j>— tl 




jLj j-j^-4 jj-uSLc- 3 4 ijajj jJ-aLtj jjl i n d l Lh® 3 U"* (j_ 9 ^} (Jj^ 

4_Li LjJ_l3 lIjLlx-^ ^ l*r £l_lLx1Li J * > 4c.Jj>_ 4 d jxuj ♦ lLL^Lj 

4j jLuJ 1 Cj I jL^yl) iLdj^Lj C-t-iLj ijL^ (JT^- (Jj J ^ I H 

Mr Mi _ _ _ 

. ^ ' jl (UU U U U U 4jU^_4 iJjSlj 1 1, 1 j t j iUUU ^2 i Itl i u LlJ 

(jjSL jJiLjjJL jj 3 rtll ^jjl i n "dl L)^3 Op^ jj*> Lqj><^t (Jj 1»^ITt ^j-*J 

4jI ijL^lII ^5 £jJbj*-u Jj 5 all 3jl ^JJ 4Jl liaJI 

. 4_L Uj 4aj j_Ljj ^jj \ j*jjjo j 

1 j i2 >j 3 rt 11 jijLi^il (jjSL ^j 4JU- ^Jj. j-ta_u \-ln J i^r 11XjlUI (J-m-5 £ya 

3jlj—2w 4_3 ^jJ Jji. cL>jJ l^>JI 4 IJuA * 4 i^lj Sjj—t-saj I ^ jU t i 

(jOJL_*l-£ IJl_jj j^jJI JjjlIjJI 4JLjw iii-1 J wL_±j Uji 1 " c I ^_s J-i^Lljj . 

431 iii_4 Lo glxa ^jl t ilajJLl *(J^-3 ^1 1 mi ^Ij [^jJl j_3<jil JlLo 

^ I(Jj JlLlJI 4 Lf ^ \ i lU JL, ^ . ~ t l , J—>-|j (jjj 4 La>j Jl3 

jj |»"1| (j^L^J *3jLa^lj 4 3j3J JjUxdl ^j-j»jj tSjLa^lj 4 xjIj ^jjjJI 4_Lajj ijL>rlj 
4_LJ LtX. 4_J_ij I ji I JJ 43j i ~ i ALl ^ jj I L Jj^Ul (jjl m "ill 3c Li£ 

5 Sc L4SL1I ^JLc. ilLii (jjJ (j-* I t 4 _jjIj 1 4 jjfc c_jI j-^l - 2 (J-aLjj 

M 

mij c^Lij 4JLkJ! ^J-A ^-3 jjjLjJl <j] (j-o (3^ T^*ilL> 4qt jx 1 11 aJJfc 

** M 

JwLc ^ j-xiS" jr-^t 4-Cj f .11 4xil Jill I J^Jl rt" ^ j j j ♦ "it 1 jL>- l jj^ ^xlalj 


fcajuli 


ijlill (Jj i i 1 1 *4_ju>*jL>, 4^ i \ ^3j i5-jj-i.ua V SjIj-j^- oLjvj J 

, ^ ^ ~ 11 ^3 \> l.iJ Jj.JlLJL > J-La-U^j 41 j 14 ^1j-A oLl^_> 

•«■ -v% *% * 

air Ijj3 << iX^ Tl ^3 fj_i_i : I L i -w ,JLi^j itn mi i iLiUli ^jx. t _ijjmI j t dll 

* JJ lajj (jySL! Ld {£ Lj3j <jl f^A 4-ujI^ jJ 

^jL ^ i II oLljI J aJjjIs 3j " 51 ^ j ft 4 ^Lila_>! pj_l I (_JjJ ^ m njj> J dj 

L^jua 4j>*jjJ liaLuillIj jJL J j n ii U |j_aL dll ^ 

JuuajJ (j}\ Ijbt jtru i nl 4 j LljIj jl <j) Jj-it ^j ~J *st 4_3 Ju i4_jj£jj 

jl J^_i_i 1 l*dw 5j^v Llo J-uajj 1 1 JLv 4 lilaJ * LgJj Jlj>. f Lu I <^^3 Sj-&LlaJI 

- - - ** k. 

oj-tbLIaJl i)1 jjjjjtj V Qj_iJLj_i-aJI . Ijjt Of Ijj ( nl^cj ^cJj diJu*- Jl3 

Ijj^SLj <j 1 J-uS ^ * 4 t ^In-K^Lo ^J3 ^ l f jjj >3j-a^-4j> 4-Cj!jw4 L^jj-ujjJu ^Ijl! 1 

ft- M 

^ mi -v ^.1 J V"i i rrLt "I» dljj <j1 j-ualjJI £ya ?t_dJj ( rt i*C * LaLq-J ^ * 
g-efc^[L lj^ < ugj^-Ld] Ljj-^jjc.4 JIjLq C.U J> * [Lu j)*C < iig^La] LjjLlC (jl 1 i"f 

* [mesoscopic object Luj^ < 1 g. jn>] 1 In m>j 1 g j h>- ^.g i uj 

Ijj un^I . 1 fnjjSjj W**' ^ jjI 11 i_L>- 4j. tin i 11 i4 j4j^I n jH jJlA 

I Juju jjyuiTifl jjSLj ^ t IwJuv SJLl 4_iLtj|j^1 dilj 3 JLv Jiwl J ^jjJ_ij^j Sj J 
(jdJL>- j^yi LuS^ljJ 5JL> (jjh 4 i j.iiLlA 4 Inj i > SjjJt J It ] £j\ jLtJj vSl^ltl qC. I J^>- 

J^xLj4 ^ 4_UJj_£U O^t) i-n * jy^LjJlli jL^_>. L-fl-U3j ^ IJU jL^loV Pj^Lv JjSjJ 

4_j._u JSLujj 4j1jJu^ liJjjfi ^ i ^3 ^ \ ^ j 4Ijl^ CjLjjjjJs ■ i»j 

Cj^ 1Jlj <j( tln5 4 [J_Sj LlcJ <4jjjlnJI 5 m nil jl_ua_ju>V j_ JjjJsI 

J^l j\ t 1 1 * 4jj In ill i a i In ^ f^XI ^jV'O » nj ^ 1 ^ 

CjIjJuojLII (j-cuu 4 juijJj uoj^^ r ~ 11 ^3 CjIjjjj k\ 1 J-LC j.juj i Jj aa II jjl * n^ll 

Jj a flit i ii ilI (j| ^3 i s 1 mi 4jI 4 r<n^L->J 1 >. L^ta i ua ^ju^Vl 

t jj2, ^ in4j .^jluiJl ^gjiuill jcCijIjill dJ^vLii Jb j-^bJ ji 4 _ijLjjj_3 Sj_aUo 

* 4j r nL-uVl j^gjLuqjJ 3j-ujL- 4 4 Jcjlj djl iV jj 4 1 -j l LljlS-^Ll <dU j 


^Jj 4 I .Mil Lj J J rt 411 jjj 1 m “t\\ 4 i ^iLuuVl £-jLj-H| jS tj udjju^ 

(j-4 L_j_»lu>J I 1 JUfc t JU * 4-3j m 1 ( 4 ^i i it 14 4 i mlJij * Lu>-jJj ^ “f m JjVI 

{jr* jl^Ij .Wojciech Zurek aJjj ..n ^jj-a 4u>.jia Jlj 4 511 




ijuLioD iJjliUI jjlL \julia. JJ JjULHqo 


^ualjjJl lJl-U 2 J_ 1 I j!I j£j j£L<p 4 -ij) ri 11 ^jjl i ii "ill 4 jj_laJ (ji 1 'vLJI (_La_iIjj| 
l_Aj m > jjJ (X>y) i£*^ U - * 1 ^L/ijJb j^jJl (^gJLo^-^-iJI 

Sjj] jf L 4_JLJ_^ 4 L^J 4 J "K 4^4 ^P J \J/^" £j\*\\ f^ ^ }«3 


4-IljJI 3 j_jIjI— 1—4 jhn ^ lilJ, 3 L;r Li ^ + jT 

<Ji _a (jAoJ I j jt . Ti ij^ 1 JjL^iJI 5*P(x,y) ^LoliJt 4 -ljv^JsI 

ilj u u La^jlc y jmjLIuUJ SJjfrg'*- a 4j*j \ oLj! jl^I La^J i^P (x ,y)j *P (x,y) 

J3j 1 i nil I jl In A" Lbj_i_u iX' j X jjj j i "i *> 11 4-j-i Lj-aJ I CjLJl Jl^wM-I 4_1_>Lj ^ i Si 
tX ^jl j n. v X ^ Ja. \ jt j-a t y i ^ JLj V JJJ IjuSs , ^yL>4? jl M^-L. lS^)3 ^^ 

^y aj^-C jt£ * 1 g < ii rt I yLdL^ Ljjjla L-3jl t a J ^j_JajJ j-^-la-J ^P (X,y) jl 
jl jn4 adiagonalization 4j^-LLi]|)) j_* £jjJl \jjt j! jJt uJjj ■ <m 
invariance j_iijMIt Sjucl^ j m<j (Lu^ x T ^jLuJ x 3JL- ^ VJ tjjLu/ill 

* [q^j M jj^itl U- 6 ] CjUijj nil ft jJLjl {jr ^ lJIjJJ I fljlr j£j 
C i_>iJ j.itJi.^V 4 jLj i ru^ijj 4jSLy-oMSL!l ISLaLjJlSI jjjidLfe “ j-jljL^f 
4j j_d J£ CJ IjE-LiTi A ^ylr. 41 jCl JuJL I 4jJjjLSJ 1 jj-4 3j^i_l^ 5 lCJ-44^C-4 

5^ J t ~1 4 V ^<Uj 1^SUI iSLjjt ^ I j^yDj—C. J_A |jLAj — JjJLLjJ -ellj—Or- ^11 


CjL^jIjJ ^2- I Jjv 1 1 jd a I Jui^j ,4 -jjjjLoJI ,j-4 4 jjsL>JI 3j-ijill 

tiillJ j<u-j V jj 1 Lij-lll . 1 ^ ”t 3jj. Urtll jj-4 IJui 4S j UjL C 

X olj j i*t L l i 4 -jjj.jLSJI i j^a ^LaLfT 4 _c.j_<i^)c_4 C-l>iJ I a V ^j^Sj 

4_iL £rL*_4 4-uaLiJ| dil^ jt “ill 11 aL2jjI L-aj »^3jJaUII i_d^_?ejJt djlj-cSj 

4-LC.*? nj !^jl Jl^I iM-i- 4 iX fjKi \^ i^4_Li3 

(jl ^9 LM Mill ^ nil 4->J}l l^i 11 4. .lij^l Lj jj I frf^l I I ^9 | J_lL3J_ljiJ V 

jLxJLi-l £j£L 4jL ^ili I a 4 i^j] jJI Jj 5 f 1 |j_i—4 (Jjf I ) 7\ )Jl-U2 

; 4 -*■ jJUil ^ ir fUfl^ jjAjJ i—Sj_i_ij 4 Jaj jt n ^ 5JL>4 ^9 Q.1 JU. 1 (_yaL^ 

^ 4-iSij t fiMSJ 1 1 £LjjI^j <iJJ £pj_4J jj i^aj 3j_iIuLi_^ ^ jl i<."ill 

jl J i <■ JjlLj-^L* jt ^jJJ-U i(jJJ J C-Lj] j£^J L<UJ S^JLj J | ^Ti ^jJI 

. M-*-^ j-oV I ^2>V iLlLL^LS (jjfl SUL yj *^1 4 j, I .1 rlLl 

o ^ 1 't“i 1 11Lj jjJa-jj La L_t-a_9l_j La liILLa 4jI VjI JLSj jt 

L * J j a i?LLuajX- ^jJl J-J^j 11 I f Lj i nttj cJj" i"i t, I jj-iiadl 

~ ~ mg — — 

i I ^Jj y \ J-i^f 5 jj- i4 —jSlj-j-uM^-II l^Cj il^Lj-ll 3jjj tiO A ^Ll ^j_Jj 



pjjlllijl <kA mlfl 


Lj J.*~ / fi| Lu! , (Ji^lj aLbj 4 J I^LjJl 4jj^ A^k n 

^j-C. (jjljJI IJ-A Jib i. .3 jj? sLiJl r<J ^ t i^ j i 4 -j - a T l- > J la (jJ^sJLJui i 

L-jJaljj Li ui la <jL£ tiJ^LlI >lLlj A J ll»Lc ;<Llal r nil CjJ-3 JlSJ * Lju^>iJ liiLc 

^ o. f im l_« j_yjs ^_j _uJI Ujl j. s.1 J-a f \ if^ if. lit_«^£1 * Lgj ij ttil^LLI * < =L-> 

SoLi&j-LaJl * la ^*1 j^gjj LiT1 f. 1 i ^i a. H 

<j-A Ju-^ljJI JLl at iJ^jJLaJl <> )—* tj U tl J> J) n Ai l 3jLi-u_jJI jdil 


^ a iiaj ^SL^JJ i »l,l (j inr 11 L-uJl 4ajj|ji!l j^jL-U 

. lSLj aLjjJJ . n\t <H tjLj-t 1 Jj i. j-u ^ lr i JuJ j_jJ 1 o J_pb 

<Ul M 

*gLij j rttl jjl_ua_a jjyJJ 3j> j >-Vt 3j U ~»J I 

^yjl j r 4 ^ mi v *jJl£ 1 4jjJ.t_,o tiJJi £_4 t j-J 


_l_1_*_> 


* i J^.Q ^_a 4-C J-L& j-A 3j» j 1 (S> * lj-^ I ^j-A * *-jLa JI U J11^3 £ i HjjJl La 
_}JlJLJ 3j-Jj_£l oLjjI J—^-J ^ f^Lj J is* 3 L y^ ^ lUlL (_)-u_iJ i(jJjLc- [(jl£La] 

j 1 1 *3 3jUI 3^ j »i^ll jiaJU! ^j_a , 3jJvI freedom 4_^^LLaJ1 djL^-j j> 
u/>l £_i^i jf ^ i U" i £if ,3jjjlc ol ^jl>o U^l ^ i j lilt t-dJi j;jL^ 

f Jlj_« JL>-Jj LqJu£. t -i j 3 rt 11 jjLuil!! ^ ((t JlA lLU 1 j Jf 

^jl—C ^L jJ-Tk ^ i _ ;r 3 dJuA ^JLiJl ^j| ijLi-j-c'ifl i _- r 3 ^yjl JlSI jj iill 

l 4 > ill cL3_j_ 3_>JI i _ r 3 (jr Jl i4j|jJl dJ_a ttuir ts> ^ L> jf 


J (jl i4_jjLj 3 j_j 3 ^ 1 U i iiJ (Jji-J tjJ t _^iL>JI LiiLd (_yJ3 l^~i I ii 1 

J 1 * < 3 ~f 1 1 ij)\ (jl LljlSL^Li i~t t U A J 3 a \ i Ju JUv- UjJ 

L^jl |jJ jfll! 4_ij_£jL_ii^l J^ilLc ^LliJI LliLaJ 

1 JlA (J l ( 1 at Ij * ^La- i H iVIj lJiJL l! I jL-j-fc 1 J_£j c^JljjJo 3j. ~ ,1 1 j 

* ^ ^ Lj 1 1 4 i~ii ^ I ^j-«a L_u ti (jjteg d n | L^Jjj t 4 j J1 sTi-sJ^ \ 

^ j, *• 

jJL*a a X >-1 Jl ( _ ;r 3 4 - 4 j 1 i jQ t4_a- ■pill 0 Jl-£J ^j^>-I La jJ-C ^^"ijl 

L^_3 i4jij C ii t t-i'l 1 fij % ijA \j aJ I ^J_A L-kJt i_) L_i l_J (_yJlj->. 

( j->3 ^yj_iVl LlILc. ^j_jj i lIjL jjj — LI| ^J-A cdJll ^L-j—ua ^?l 

_y 

L^ljj l^S Lo jJii 4_aij ^ Jl^j>J L)>; ^LjUs i filA * juu 

and might well be : 4 Jjju 5,ii> n ill i^UL d-L^L>Jl U 1 < jJjJU J l L C. IJ.SL& (^) 

jl£ Lojrjj juJI n"U ^ 1 j Sj i Vil ^,, 1 L ^b ^ j l ij jjij i worth a glass of champagne 

(j! |Jj ^ i5 ejjjdl LujXi^lj LjJuJLSj [jd O j j J. 1^1 \jJb jjl Lu 

, [^Lj_^.jCii.l] yC j}l 4 ^ 4 !^! ^j.A ijl ; ” | > " >" . Ill I 4 JJ ^ d-arj^f 't 11 !_dJj 



ijwLtaU iJjIoJI j*L ^1 ijuUEJJ iJ^LoJI ^jd 


3_}jjJL> (jjL_3j La Ji C 4_Il_aL> 4 i "k!— t-u 4 _i ~m I^SJI 4_Jl JuI Lo ] )j.jn itl 

L$ij ^J| jJalLI 4 i i 4IjJI 4 _ojj—LJ1 Ljy J^ <?Jl At 1 L^-j-3 4 j. iH >i 11 

»<u 4 _ojj*L 


SJl-C (J-LU ijjL*:—ixL-il ^3 


dl' a_i-o 4 dJ Li-A l_ 


Ct* ur> 4-4LxjjJ 03^ U^j ' j-a J»£ L^La (jJ ^ iit )jwaJ 1 jj-aj 

(j I _yg 3 a 11 jL uj_l!I Lw i tn Jut (jf-MijJI dru {j^/l LljIjj Lai . ^_4-» LS^iLa £jJU 
( j>Lijb jj_i-ti_ajj_JI 4 Jj_xj>JLI 2 r^> 311 j^ju dlLJ - >L£ J5L Lj> i ^ 

4 i rn ji 11 CjJU + I ^ j iLu_a O' j j-lu Lj^jv^c jj^Su ^ La-ij 4 -j 1 ( n i^i "^1 ^ jJ! 

L$j 1 ^-u^lj-II £_yi C&1 tdJj>u <“i a ^nv ^ J V 4 Jj_3j_4 j^u-c. 

^K-jjjl^j i CjL a-.1 L t a i 1 i is> 4uV i l I 1* l . j - lIi lf^ f 11 i t i t1 r 

J-^ljl I JLJJjQj i IJL4 ^L-I ulV 1 jii.Lt. , L^Luuj! ^ J~£2 <jl j i \ r^SL^_i lLuj3J^C 

j^j5Ll . 2<j tl jX 1 1 fjjj 1 rui 11 4-1 Lu) 4-1 > ^_3 l-i ui^L) d", ^_j ,3 >0 

Vt 

4.4 :j, j X Ju>. 4 j3_L*-4 4 -lUT I Sj^L_ljL u ^ ^ jJ 1 1j 

4-ai44»_4^ dJJ J Jaj (JJa-J Jj) 33 1,1 (jj L11 "i 11 4 7r ^ 


4 3 j 3 ">i 11 ^j> (g 4 4 ^j! *j I jui , Lfl V r ri n I 4 _jJIj lLj I Jl^ ^ ^5La_i Vj t JljVI 
l_4 J La |jl 1 ^LljI£1j- 4 ^3 LflLa_i 

LfcjLi_j_c.l ^j.^Lcj J5 ijj-i-fia-itlj uJljj^Ll SLLS 4 4 j4 ^ L^jI 

. 2^2-A-A ^^01 t ii 1 4_^i_iL} 4_iSLi.m^-^ ^j-gajj i^"v 

L_lc3J I Lo^jI l <-La4x5 U^ a i 4 ^ L ^ jl <~ i 1 \ jji-uj>J I uT J^jlu La A-LC. 

, JLkJI 4 Aj-ilaj -iLa-Ic-^Ll IlLA jUfl < LIILjlsI 

* LaLq_i j a I l^is Jul4J > j,3 j 1, 1 jjl 


I ii I I 


»lMl 

» * * ^ 

J J^jj . ^>ajj I jLsoL 1 Vt J j) n n l t 1 jjLualJI L^ a JlS-} I 3^_l^. VI 4 n> til 

joJl—*Jt J 4 tl < J-X- yjj^ j jiJl 5 J1J— 

(jj) t 1 j-jlJ I ^ja U tj i Lj—jLaIj j| JjnJ V 4_jbju_}Jj LLI id Jj J-Lii I i L-j 1 l^>j >■ a 
ii_il —±_j ^jl dJjji_i LaLil (j-4 Vj 

j j <i It sL>o*iZI I Jut Ju-a ^ I i?Lj>ij| 4J ,^^4^11 

liLuliLua 1 qj - 4 L<u 4>.Lj> j 411 <Lj_^L^uV 1 (jrulj-SJL^ *ol 


pLuIgSJI No in 1ft 


jj 

7\ ± a "kJI j^Lt j-u ^j_3jGJ| < *L ^ * j-oj-I 1 aLu*ol juiSulj L^i Lie. I ^ »n < 11 

S^j-Gi ^~?j 1 <" t! 

J^c-ju k jj 2 .a 11 JjL^gJI <jh-J 43>LiJI Ju-3 [ j_^ Lj^j J—Li 

uLaJjJ ^jJI GjIjluLVL ^L ts\"i C (Jr^ Jj-g ■flU ^33^1 li t "j M 

^3 »^-j-~>- 4_L^ ^ j a 4 i\jz JLSGj^?! >-" f nj tjJli-U ^J_j_j-*-u * 1 (j lit 

<^3 Lu jJ 0-3Lj£ Jjjjl 4 j, >J \ 4 LLl Jj t.JJ t4jjj_ua_I| j_L)Jjj—G 4jj_>iJ 

4j V ^ IJ Li lGjIjuw^U j^Sutil I J A j-a l^lLa-La j j Gj *iJ JjLLl < G t l . 4 j I JuJ I 

I J i d ~ i i 3 d Lo q 4 J 4 L A fi^Ls L-f-u-J I ^ * a a q J>_^u>0 J 1 1 J iig. ^jjSLl ^jJ 

i^JJ VqjU 14-fl Lj *L3Jj 3 >j 1 ^ £ j " 11 \ \ q jl Luajl L iAt- lj j t nj 

;^J] La-*LJLw jjju 1 ^ .L f i i" ij i 1 r 4 JSJ <-_j <_) <-_i j_Lp Lr i!I 4 Li^j 

^ ( Jj^fcj_ava I Jut * 43J JLi-ua ^^3 4u3 juJ \ Lo 

^j-A 4jj£La (t 4 rt U a 0_)Lb Lj * LeLL juijJ SduLil ^3 4 jLo Jj " ... j. I Jut J_A 
^L>lj 1 j ioVL-kJI tj ^3 ^j^SLaJI <LjLi_ju ^Ll-LII [j^u 4 jL_s iGjMi jl O^j - 2 
cJjGj 43 Jb j! *LdJj ^ u c_j c_j £-a V 

fJLtJI ( j-43 I i it L ps y y-jJ I 1 JUfc Jj d ^ li 3 -«j^LJ I 4 j ( 4 U j_l1jI jj 

LjU C- :4-^LGJI 4 j j i ii fH u * uu ij-^-*- 3 jJ 4^jjJ ^ iSJl 4GJLj 


j! (Jj-flj GjLt^a itiiij . LjL^jV LLaj JJJ3 JL*3Vl Jj t n uJ 

O-L^J 4_JLp- SjLs J-A 4jiJJ-a dl^jG jLlklVl (^,3 V I jU , 1 -Uc dJ Lulo I Jut 

■4 

S«43]iiiaJI oLwjJn jjua ^j^VU | JJl* 1 | ^iil ^LaJ^?l t4_i3LS 4 jvj jJ lj j« <^ 4It "hj 
jL^Jj 4jj 4_>rjjJ jGitl jJU 4lSJ t I Jut lju-i.ua jL^u>Jl J3 

j_jJuil j hxj L^jSj^j u-oJl ^rulj3 :4ljj3 CjLcJSLj * Jj_uj 1 t— jGj ^J| Jj3 

k* ^ _ _ _ 

* 4_3L£ <La-jJ j Jjj i^ 4_La3 (jj) 4 i i iii!L> JjfljJ I dUol ^3 

( _ r ll I olJL>-V! t^r^l 4 j 1 »i fJU ^uajA! I Ljjuq Lt L_>ol J j ^ a il J j 1 1/1 H jl 


_^tj 


JjGulU Jjl j M~il t (j\A 4 ^jGjJ 1 43^L«JI uu-iuuiJJ ♦ 4 ?t n~tai 4_Sjj1=iJ L^LaJj ju_LG_uu 
* 4jj 1 J A LlJ jJ t Ly 3 La 4* d > /■ A~! J A | Jut ^j3jJ 1 ijLaO 1 (JjfLj i JU Jl I ft |j 

Jk lJ &t -1 ! 4uJ^n jj j< ^ jl>. J jut jj 4<i 1,1 jjjLf, 1 "i 11 ^jJ l < i itt \ 1 ljj^»>.fj 

(_3ui_<i ^L>ul IuJoj 1 JLjv JJ i ( 1 <ijj t J ^Luu^l Lajj^O^j j Li 111 4> ^ 

^Lao'Vl ljutj l 4J_4 jjuj 1 1,1 LlijILiil juu>J| ^3 i^JLjJ-I Lijl i liuilJ ^,3 

,4jjiju>Ji LSuuaLljjJI ^3 LiS 4 -uuoj 3 L3jI 



Qiiuau JjloJf |^J] ijiiL&U iJjUUI 


uJjjj Lo_i_ic. jl^g J£L 03 ^ «wonder 4 • j •> r»4_aJ£ ^1 

J f iSjj V l-LJ^OJ LlTI i<n ] I j tjjj V ( jcGj I ^Sli I LSL-i LS-J-*a L^J < rt iSi^J (_y2l | 

" fi 

^l£j - All 4 A j4j 4 jSu ^ n^LSJI t ij \ j AJ | jlj . ■ I T 

jJij L_2I -LA ^j( < rtj *Tj i lL^jL^ dj|jL_L_1^3j jXJ-iA ^jLc-iJ J j,JU 

jJlJL ji-iJI ^JLc jj| k 4 n mlnH LJT ^ Juv j-^-i pjLsuo y-j^ dj 

^L-a I^jJl23 fcLij_j_dJI j_utllJ1 dj|j ^jLjjJI 4 a 4^3 ^jL^jVI 

«. 4 j al 4 j jJL) \ ^jJ UJ1 I jj I {j3^u {j i N 


yri^Ail 

. 4_jJjS?| &AA\ £>-a 4 _jJ^>Lj m i nl 4_3jjJea_i riT> ^j-xj 1 j SJ1 IjjJ&j <jj LlLs 

iHJi ^1*1 ^Li-l * daLiUj-u^Jl fjjs 1 1 < t iLui f IjjJ <jJJjj3 O^ 5 LaLj^Sj 7 t_jLjjJ| 

j j i^v 1 .■ j' ^ 4 4_g i__Ti_[i |__i_Si_i| | 4-Li_uj Li^Lsu jjjJ t d 1 1 S - j >- il l t *~ 1 1 j L * t i I x 

%v 

SjL^JLmjI ^jLSLol 1 i mi 4Lj 1 UiLg.4 ) JJb (j^So IjLL Ll^j^£.j 4 4_uaJL^- 
IdJkj ;dOL->*I Ju "jji <dJL>- CjLlL. 1 11 fj^SLj oi Luu' 1 ^^ > Jjj» 1 will 

4-jl^1j ^-3 Li Jii ljj-i 1—Gaj! 1 JuAj * Jj ii n U jjl ‘ *ui. 1 <L?r j “ 3 J 

*3 ciJijjLj) 4 rt. jn a j j j n oLLjJ,! 

^ ^J-U 3 j ^ * (J I jjJiLiSJl 4-J aU, Ju J_laJI Ail ^iil GjL£,LuiJ jJs 

(meaningful oti) (concrete : \jJ£ ^n.uL 

- 4 1 [4-JJ^SLx-ij^j^Lo ] 4_jJ 1 1 iT ^ jJ1 ' 'i lid! 4 ^i ini] i_3 dtl^l lo 11,1 ^j| - A jejJJ 

A 

+ I j I jLiis (3^ Li- -iI JtC 4_iiLi ^\ -ijjJI iSj)-* L 43 1 1 

3jj-u£aj 4 j-oj1j-S 4_L-uaL=^ L^-)l 4_LUt_c ^ ^ 4 4 ^ j *1 ill Lai 

(jl {jy '< *J L^>» jll] ^ 11 ^JLaJL 4 rt 1 • "i a iJ3^ J *"> l < L VI 

k 1 ii"K t ail 4-jS^-a C3*>j Jl^ 4-jI j ( i JH1 j a j^u iCAL>o 4 *Ll 1 a x?]jp 

jl] 4_tdlj ^£. ^ jj L^jl iuL r4 jL^jsJL (jJ-ijJ 4 ±\ii 4 us >jA ^ l^k* 11 
^ f ifl <j>T Jc^_LMij ^ L«1 | ^qJLc 4 j-l^Lcj 4 "r i~ * f H * [fact 4lii> 

- 4-^uJ Jj-u^jJJ 

4t^ij 11 (J3^ lt-^1 Sj i (\II dll di laJI JkJjL_rtdj 4 rt-i4J 4 jj_Lu IjlLj L^ t - r J - :tJ 

djl 4 ,.^H i.. tLfUj -j.f l 1 ^ j 1 ^ ^ J-Std 4_L^a 4 _j_ujjiJ 

dli3 -j-a j-j-uaj 3)1 ^J^~‘ i “ j i-Ll jjfc La - 4 j i nl I di^l J ^ <y*i 11 £j s 1 u-l J-L^Jj 


pUjl^SJI <W1 mlfl 


l*J_A * Li oIaIa 4 j Vf H j ^ 11 gill Lta.1 “i i'i lm I T ~j A g ^-uLaII 

ouL£ jJ tp-ujVI pu IJul pjjJI c/J j!jV jJjJI io > Lojj 

4-jSLboljjjJl 4jj^ ioJIj 4 jd \n ll I 4jj^-t-:aU 4 -LqI£J] Sj-SJI 3j_ya l—lu <uSj < 11Aj. i 1 1 

^-Lc: 4—ii-AjJtl ^l^SUI jia-La SjjuLl JLlL-a 1 r-^jl jy&j hill 
jl *-o Jlq 1 t *m \lj\ : 4_J LJ! L psji j j-ill Lr^ 1 * ^ ^ a J^-LH 4J4fcj-ill aJ-a pt Jl^jI 
plapJuo Julj l_Jj_ijlH jfo pStoj) JU£J! J->- jJLj 4j j l^jJLL 

. 4u j l^ f t| (jJjLj^a i_y$^ plajpuJ l LT^i I i JjySn U ^jLlxlJI jmj LoJ 

U£ iw 1L \ q lc ^ ji i"ill pSLo_y * CiVLaToVL J)1 * ~i" 4_a^a l£>^ 4_ja- j" I lLILlA 

>• 11 cbl— 3 Cji jUi a Lt 1l: j.n SjujL r Cjljt—4 4 ia >Vi jj i_j_ oJI jjlj^Ji-J 

U£ 4j j la-ill 4 -jJjVI CjVL»Tl^.VI jjq 4 3 3" a pjSu pjJI t^jl ^Vt 

^ “S j» J> 

tt~i 3 3 l2j V 1 — 4 -* - > -VI. i f 1 L UjLAj] (^3 4jLj p_5sJljj) , 4_j| _i 11 j £ 3-4 >~<^j>_3 

• Hi 

4 jo AiVI Ijj^I JjVLu^-^I t.^t l 43 JlA J-1c.j »4jjjlI jj t4 j3Ui 4 3| J 

JL3 | JL^j .^j>Ia-J| jLLa^fl 4_3jLuaJ,| jJi-JiJj t LaJLSjju C^jLS^ ^jJI 4 j Sj^j.l a*^ 1 

i3j_i_>JLi jjLoj 4jI ^Ul jjpfl 4->^ Uli] CJ. i -v i4jLjl!I l i» 1 i j 1 I n 4 "k 

. Jju 4jjLx!| jjjJJ 4_)j3^aj| £jja Ja-ajil jJjjJaJl 


MM i^U 4 n*^T ytiJt i J 

. ^J J11 ~f 4 J , ill j <ij ^JJjlUj JJJ j-Aj> i"i 1 JLcJj_fl_Jl i \ji 3.1-wlj 

(jjllll (j-uLuiJl CJ^f 1 o 1^1 (jf r" i L$J > ju i iJo l ^Js (SJLcLoJI 

4 SJlaJt Jl 3 JjVt ^j_u 1 ia\\ 4 'V i"j y .r 11. IfT (t^J 1 l ^ it i u <r±. ^jSLotJ 

1 Ini j 4 j v gJ, I SJl jJl dJ-^J ^jJl JSLjJI * jjjit-jJiJl jL^v ^jjz ^j^iJI J-lc. 

eigenfunction 4 _u1jJI SJIjJI j^Js c^LJI ^Jj 4 ^ iU HL Loi) LIa 


1 jar. < I 4_j>^j ta la_l 1 1 4_1 i i_iil,|^ + ^L^_j_uLj_ 3 4 tr>^-^yj 4-U 4jLit^i 4.j^^ 

4 jl o r 4-dj^Ja «as if 3 jj-?jJLI 4 ^ K JI Ij| 

' H 

^ya j-mjIj U\ ^ \c L^jI^ SjlcLoJI di jlS'Ij Jl 2J < JL^- ^! ijr Li - LiJalj 

, lLLlL Jjlj jcJ Lglb&i^ (j| t^ij^-j ;3Ju JlX. l_jjL>u J^yLiv 

L^b d ^= r J^ [Jb^^n -Ipl fj J^J p! Lytj 

^ ji^il Lijjla — jojjljill ISajlSLuo j j r 3 4-i.tuLijVl pulj-3J) {ja Ijuvlj L tj ft c ,I 
L^jV u jpiwS/l 31! pp o \jbj ft C. | 1 JlA> p_& jjj *4 ta ji_xjJaJI puljJs p^<a 



ijifLnU JjIaJI j pjuLaU Jjlail 


,j_* jL£ 4 j! Liiajf , \ flia Cy^J ; *Lj> lalll ^uJ La JLrvj* 

LlLLlL^j L*jV Ued^jIIu Cj_il£l L^lV i 1 ± a Jj.J-. a| 1 jj'o if^ ^j-4 "J| yiA ^ jJj ^>~r j-ai.1 

* lULaLuJ £yC j J all 3 ^yj-uLt-uf {Jjjp I njfl ( j r 9 L^JUL**>j 4j I , Jj I M |jjS} 1J * uL^it 

^ _ * 

.^LjjJI LcJuLc j jj-Lx ltl yc. izJ&y y\ Lb-iLLa 4njii>j Laic, 

»^> j ^ -L->- 4.J 1^1 j jAf>l J. fi gj SJuJLjJI 4jjLoil 1 flJLaJ l£ 4jL>-^/I 

L Q 5 Jrt ^ 4 -j_^jJ,I 9J|jJI [JljjJLvl] Jj j, $ laJ *$ L^-LQ-3 

' M ** * 

jLUJ t 4_j| 4-3 i 3 ->JIj . 4 _LqLS" ^_yu 1 j, 3 ijjJclxj ^£LJ La^_S*ii •>- 

t4 i fi jnll / j, '•v-'Si?Ij ^^j-uLuaJl t L~»*U i J 4 3 lSuI ^_jj, 1^-d I jLujlLc) aCUj /> ^C 

^Ij 3^-^^ (J^ L^i? 4jl jJI -ij ^JjLa-i 1 t i jm i V ^ 1 jjj 1 A$> a i ^ 

1 *4 -H ** ^ 

jLaj-^-l t4 irJU- 4 j<>»Lj 4 _j3c_jjj Jcu-^Li Lol 3 J.}Li_jo 

t J>jJ I SJlcLU 4_Lj La-a 4 4 j laj 4 j ;j I ^jruJl 3JLa ^ib^xiLj-S 1 c 41 a t ula 

. LaLaJ 4 -^jla LijJc. 1 i“i 5^i-Vl c. x-m^j 4il 

J If ifiL_4J^La 3 yA j—l£ I 4 j—a SJlj> ^jLb 1 1 

^ SJca-Ul <_ i\ m >*H L-ils*lu jL Ui jy ^mj 4c. j!^q 4_±_jj^a 4 j 1 t4_u-uLtjjf 

(^3 jj^lj Vj a Uj p JjV J <^> rtl l jjjLUl ^ L o j ic 3juc.l_aJl 

5jf 4J 4 -^u-a a.1 1 SjjJI jjjLj yi 1 jl i JjJ ir 14H jk"mI ^1^*11 VJ j 1 i"jr Vj 

. 3 J^cLjJ! l^yn I 4 y r I \ 4Jaj^iaJ| ^Jl^j J ^LUl jL^>J( J-^«Ju 

4-iiij Lc^ j UI >A^i J ilj 4_3B_ -LjjJl j? JUil ^AJ _0 4-J Lljij „ y r^ y 

jj) tt j 4 j ' iCj\ J jlaJjJJ l m ui .sLi-^ £jL>| LAjlj nill ujJJ 

La a n 4 1 j " -^w p.LcJ^JLujI^ 4jjJb_lH ^jLijj ^3 CjIj) U^v. yc. * ~jl 

3 La gl 1^ a , u\ La 3 JlJ Jl^w CjLLuIj 4j|jL_l^ 4_a|. i V " ... I 1 f X <u 


^Ldl ^y. ^Lt-cj y, jJI -ij (modus ponens j< ■^Lu'ifl 

> 

L q2a 1 3^ a 4 j 3 U ? a 4_3j^Ia ijr^3 ‘£-^*5^ ^jLlj^/I 4_3j^ia y& 

JL_o-jJI ^ 3jJi.->J1 Lj7 jLT> j.3)1 j^jjLUI (JjSjj .jj-uLcaJl 3j ^ ^jjljj ^lj^_>-1 

4 Li_i u yl t 4 uj^j jJI 3 -ail jjj 1 i* l 1 II y& 4 jc-jJHJI 4 _j 1 c L_ka^_ 3 j ^ jJI 

y lLlL> 5 Jj^L SjuaJ J >1 3 "tr VI La-La ^JjJ! ^yijj — ^j-oLloJI 

A«^jLjj_Ljxd f.j_>Ji f^y^jAT^lSLII ^L^tU«<_jLu^Jl Ijla ^ya uI \ (^} 


modus ponens oL^yi i-^LUl) cuLjVI 3 ^ Ua^i 

yjyjj 1 jj lr, LaijJ UJ^t! Cy 3 ^ *■ • *1 a 4 ji t^_9 »^La- ^ I lJ: 1'. a t p, 1 i U - $-& 




pljIgSJi ininli 


\j. j.n\ al Juv^Jj ^uj|j£]( ££jLJj jf juLI <>Ljj£j Lus j Ljj 

■*" 

^JLiJJ 3 jj-u 3 ^jjj jjL iL^LaLLb] jjJ j-a t i jJaJI j-aj * LgJ Ll^LL 

jl Ij-uuv-1 Li] i < n~fj *4-ijJLtt 4 jLLlo pla, ♦ a £_a LaLu ^a'u (j£jL*JI 

* }L£ LlII >J I l\>it| Jp-J-t .|J ^j_j-i (J£ (j[ Jj-ljj «L>-|jJ| 

JLa (jr Ll u-Lj-J jJjLil jJflljJl 5Jl i-u-^a 'i/l t4 n g a 3Jl m>a jJLu jl Llf 

Jl^JI jjLfcllil i—I n" II I Jut ^ g f nl Ll * 4j & I m [^jJI jKa\\ jljJ pj»-i 

*juJuij Igl tLAj^& j u ii J V 3jj^J 4 _i_L j-J 1 4utjnJI 5 JjJj4J 4jV t« chasm 

; 1 JL^j iiiTj LoJ-ic. J/CL^jIjT JlaJ L^j! lw >. (Jj| ijf-A 

<+ 

* J) Jl 3C_J j£L! I 4_»_JjJL | I l £l i I l Lili>a L ) JJLiU <■ * (( -ijM-! 1 I 11 1 ^ 4J^I J J » i V 

j? JuiLi <j! LJ^ La. Wr. - 4_^>--jJLl 3JI jJI Jj Jj-i_ij Cr^LLjj ^ u_> Ju^uj Lie: j 
4 n i rt > LlI aLxj l4-)j L>III ^jl t a 4 LlLS a-* L^!La_c.| q&aj [jjJt] 

^Li> 4_ij_>o jJ£ : LuL 0Jju*.j_a 4 t rtf jl <jj_t_i^ ujjj./^ 5jLc.Llll jI LtjLLa 
Cr* ‘(J^J • u-*jj 4.^j < <i ^ a 4.g,, 4 ^ j JSLlL t J j n? a ^U< a 1 g tc, xJLj 

4 i 11 iC jVU^I Jj-a 4_>-j m-La 4 _jj»_Lj S4^jJLd-U L_L^l! Jl^v^j liLa tljufc JjLj_4 

1 ^ 1 £- gjJ-j 4 lr. t4— jJT L j ol 4 J l a Lljj^_lb_} ^3 Jl .C_)L^_a-U 

j-fiTnii 11 n" 1 \a 1 11 ^-usL>JI 

(jl L : ta jj 1 1 ^ ri t jfUuLj j /ill j_a tL> Ajj t jj L_j- 3^ ~i~ 4 -Ij— i-uVI ^la£» I 

(Jj (^juH 4jj L> t 1 | Jui^Lj S^LCrj Ct> jjjl jUj ^ ^ tj .jCJ^jLlbjl lj A^CL^fcJ 

I Jugj i 4 j*\ a 11 ^JIjjLI (J^ ^Laj 4_jj In r 11 jta ijJJj ^ ts> t -j i4_La 

^Uj ^j^a j j U~f^ J 4 j jii 1 j_a l ~ f ^ " m 1 4 ^ > 4 4_i_>-j_a 4JI j j j- -^~4» i u LuLs 

3JI jJ | |kj nT> Jj J_J L_aLa I j 5j_a (J^ k (4J-» I I ^jrU I j-3J LLSj I 

^Sljj ij^Ju 1 \i >"■> L-iit^lj V I Jut * 4-ifLoJJ JLiLv. LlJI (jj 1 Ltl T UjiL 4 j->-jull 

Vjt^J ljul J.iifcUj JJ V jl^ i^cTl t a La wx£jjT (^3 

4 i j-^.11 4 —j a>.jj, I 3JI JlI I P j n V> j l 4_jJ j J j i^jJ I j I 4 j jLj Lit I jjL^t-jj j > m 

I j —ij Li r^. j Ljj j 3 j-liLb IjJ I j i u A i 4 ^ j " ill! ujJju , jrCJlj 4 _L_^Lj (Jjii! 

JrJ-^ Jlj jLlluJI j^a ^ JL> j^oLl 4 "v 5l «_3J-u ,j^- u u n L 1 LjjI 

4_iJ 1 LL l>J ut p ^ uuj Luj > 4 j jL 3j— a 4j | jdl C-j A j LSjLv 

j-^ 3 Ju LLa c^t « JL I jl £>jl_a (j- 0 M-iia j-i^l 4 j a ^ t g. 1 !i a -kJ I jl 4_^. j 1 j_hJ I 


JjLqJI ^Jj ^pUoii JjI II Qfl 


1 j i j 11 J ■ j 2jm1 I jJUj 3 5 i I Jl^ 1 j> j t t^y 1 jL£ La J_Lc l£J lJUsi 

oL jL>J \ l_iL. 1 3 ^-! T ^J) Tf f 11 L^VT jjLiJ u_9j-J-ii l mi 11 ^ "f rtl"i *X- A 

2 

^ 4 LL^JtjLuj t L^J J^LXJ V 4 AJ.4.L 

4_j_a L—utlj fjLfil <^3 4 I qJ V) ,j[ Lx3t_J LiM ^lc, j J f !jl^ 

3^-^ I i/j jj i^jJ Vj i4-3.si i<-\ tl 3 ^- 1 ^"! 1 ^ i V iaL Aj^fc’wll , La lj_j.S 4_3.il i^a-U 
4 jj^c. iJjJL La ^Ll ^jLuaJ jjl 3j-^ O^ - J-<ii>JLtj 

,j^iil 4 j -y ^J, I SJIjJI 4 jlr. J ^ "1 ^Ur 4 ^ cJ^ - ^ ^ ^ ^ ^L*J1 RV£lT£tt Oj^. j a j] 

S>- jj ^qJ 4_o JL3 oLSm 5^ i a i lZ^j^j-OjI J^ iij La (^^3 i ^ uii I 4jI J_s JuL* 

(3-1 LLu 4_L^.jil 4jt jJl i>lj_i jJl ^qJ l_•_!! j-fc l fll.a J. x.^jJt (^LJlj 1 1J-JI 

£^2P oL&Vtl jjju parallel realities 4 jj I j-i-a O I _i t 4 Ij 

*Iojwj IjL^Ij . 4j (J_flj_oiil 4^1 i ii <i 

(jj_4jJl>iJI 3 ^ J5^31 LiIj *3jiLs ffjjt 3 J cS- 3^ 1 

■* - ‘ _ 

4 ~?r _i~ i 3 ^ 3“'° J ~~^I L 4-Jj-L^I 4~i 4 q t U J^-tJ LJ I ^Jb Ojj» j aj V 

La 3 ^j 3 -° ^ LLLoj SLaLq-i 4jJa^j\ 3 ! ^ 1 L>~r r m\ 3 -a i^-LIj £_aj , (jM j i J-^aLj 

IjuA) ^j^_3 j^v 1 La Lx5L^ ^i U j< 31 Oj 3 n 1,1 3 j I » n ~~i 11 3 ^" ^ a I* 1 
J^S”_p 3 ! ^_lU" rn"i 2 _j JyJ >0 Ll^-S I Jj! J-Lj 3 J JiJjJiil 

L^jjJJlju ^yjS (4_Jjl 3 I* Ju->.jJI J-A l^C^-3 31 ^ J I itiJJ JL? \£j ->-1 

. LaLoJ (j3u-iJt I £ i 1 ^ 1 /^ -! V 

3 j| Vj tAjic. jA^aj Cj^La I Jufc 3 ) ^=^3 Ls 

4-LjL-3 ^_jL^j (J^jJlj 'i/ ^JjlJI 3 _a J xj\ 4—L—aL_a 3 _a 

3^3 ^ L^_jl_3 3 _aj tL^la 33 l\\ 3 SL 0 oL^lb-Ll i_lLLj . 3 3 >■ "II 

» llUj Op Li I j| 1 ^ t a 4 d f ill dJ I 3>a 1 1 ~“ 14 . ^ I *! I ^a 4qa-uJ 
3^i-4J Vj 3jj) 'W- Cl. 4 -jl a Jj L I 0_a|jLaj . 4 jlj 03 Jl 4> La JUJ ~ IL \ j-& 

i^JjLtl 3 Lkj ^ a ~L V 3 ^ JIJ-j-jJI 3 La 11 JulIJ o_p- 3 -^ j -3 1 

* Lj^jj^LlLI j| 4jLljiLoJI 3liu (^cLij LL>3 1 4-L 33 ^-jl 3 ^ La 3 LL -1 
3^SLJ (JjLiU ^ n lia S^Ljia < n L V LLLj ; 3 ' n j 3^ 3~ ^ ~^j 

(J^ 3 ^a jCl_C^JI _i_^L ~L j-o (X-l4>j 4jU 3 ! 3 ^J 3 *-^ iOjj^_i— oj| 

^ *jJli > > 4 j L - Ljr j 2 ) La (jy-L. t LlLjVI » , J^> rw a j ^IjJI 14_j |j>3.3 40jjL>. 

»^jJ-La —3-ujj^ a 4-La 1 ) < .1 .i i I J i i it i 4 i hAj 3 >a *, 3ja^ 


;- a 

Jl^ 



|QjJ | | fin''--_S'_tn_rn_n^1_p^'] 


f >0 

ijjjLji J *C mi a 3 Li 11 4_L1 j i<~> a,1 V i ii i Llcj ^j£] ^ » 3 jj * ^ Ju>- dJIj 

VI ■ 

Ji >i <L_3 jjJo_j jjlajj 4 j] . U_j^_ 9 :^_1 j. i *5 ^yi ^jLjj—j-2 

jjil Lij CjjJ_p*JI —a 4 ^jj— mi "i a Lij^Jp Cj Jl aJ jjyjJl 4 all >JU 

.tfijjJaJJt LgjVl 

j^j JvJ-j-i Jj j in Jl_ 3_3 i 1 j I a LSLj 3 Jo _L->. C. ■ .i j T 4_L Li ls\ t 1 a Jl_^i 3j^_al 1 


_ ** 

SJljull Jj 3 JlC- Us I plj^£.f ^ JL? I ijy> L>J I jjjJl jJj . 4_bLo-a 4_c, L-lp_j 

L£ J—oJ 1 p LjJ>- J. 3 11 ||JT i3 1 (j^_J 1 L-Aj j .a <Sj ■>. t 4 J 1 


rd>t I JL^Jj ; 3 ^ t 'kJ Lj 4-J^-LljJ 1 4jJ| Li 1_4 {J LL V L-u V I 4_J J 4_1 m-il Li 

3L_* (jT ^ a jM 4_>.j L ^ r _Li _i >- 1 Lbtj l-L- 3I * ^3-3 m 

^a LuJj 4 _lj Lj. ,i ^ 3 j_aL1o ^x. Iji j i xj 4“^ i **.j \ 4 _>>3 g 11 LJr i^_«J I jjjJ) 


(j 1 j t * a L^J ^jyJJ 4 -j j_ti-U Li 5 jlc>LUI jj ( VJ T 4 Lj t <1 j 4 j 3U f ^ 

4_4-o L>*J 1 uj^I g"t >-Vl l_jLi_u_j>J 4 j 1 g C : La Lo_J ^jLailUt-ia 

LLL Jljlj i i—olj — 1 "j~f a t 1 i13-^ j 4 uL 



i-XJ 


zLL£ 


lilILi 1 ^ajt Sj-cLUI , theorem 

I Jl^Jj i4_i5LqJJ (j-jj 1 j 3 11 lIj Lo- i_Li 
La- ^1^ ^ i I3 L-3-4 ijr 1 jS 3 _u_v- 3 _jJ 1 j* jLd-i I3 311 

jJ ^jTl •>- ^ oj 151 a I j—A^^ 1 ^ 1 1 11 I 3 JL-g. L-SJI ^jt 

, LoLq-i 4_ilj_it^3 L1 ajI£" 

3 l i r L3J1 £>j-A 4jj_3Ji £jt r^- 4 -j ^ jJl L^q . 3 r ^11 1 _La t(j 

jJb jj>- 03^ ^ ^ La 4 jj— lojj 1 liilj , \ 3 j" 1 iJ 1 Jlo^ 4-ip Lp-J 1 4j 1 " j t, I 

4 Li i ij (30 3jLn- U I d J tjr 5 JJwLn <j_a CJ 3 ^ L> 4 j is> L_>. 

fi ^ 

a 3~l . L_S 3 JI 1 3j^I 3 ! 1 r La 4—4—uo lo-llt 1—L>-Jj-a-i) 

£_aj , 3 -k 3 J | 3j till LLIj I L-C- La 4p>-jVl J? ^ ic a 4 jj-L f 11 

1-LA 4^4 ii~r j 4—a-LJ( £J_A p !•> “i ^-i.f V Llj^ ^^llp-a 41 1 {jLs udJJ 

3 -^V1 ^jLlj Lg-^Jug JSj 4 ( 33 ^ 111 a 3 -aX.I ( _ r L J L s cj i _pojL-!ll! 

jj^LaJLl J a .Mil ^jLw 441 I ^4—uoJLL 4 —j-j-pUj L^j 1 4-jj. L i \ 1 n i-oJI 

JLxP-3 4 1 %L (j-a t I3JI * 1 ^ ~i aj, n a V 4 -jjL^J»-jJ I 1 ^ ~ j r^La-j n L n 4 

:J 3 -S_ 1 J L j t 1 Lj j LoJLLc. La Lai <—j-A 4 J 3 V i J-lS a ~i a 

— — ■* 

*«That LLlj)) 



(juLiU JjlnJI jj£ |jJ j juboU Qfi 


lj-JjL>U jl Ijl ILj| tcjjoil V L-l-uLmJ j\ 1 Jo- LliL Jl 9 Lu I J-Lu 

1 g j 4 l_j cjL_loLjjJ1 1 $ i£» j. 1*3 jU jL^jj Ll^-±jjj Uj ^ Vj 

jjl la J (jJl 1 ; 1 r<o_j Li? j j f 4Jj—3 l^> "i t ii i ^jJ! \ 4 * 1 V 

yl-4X- (jVl {Jr*—*" J-Uk 4 i?r JliJ ^jJI t <( ijr Jj 15 Lj jJ I 

SLaL^j L£sj-4j Uto-U 

<1 ^ n\\ j \ )mA <j J — is-x -V V JJL_£. J J L_£- l Ii irfVt ^j-4 jSlJ}] _>- 

4_1L_>* ljj> mi n j V L _ 7 SU ISLjjKj >0 <j-4 j flll_a 

j^l^uSl j\ 4 jJT t V AjjJaj <jf 4kji>JL9 nl^\ JL>-^U S Jljow^ 

^ L- ^j3e_<aJj V *L4 ^Ll JLij j J-A tjjJj-Sj LaJI IjlA 

LJ5 3 L j 1^—4 J->o <jl ^ t in J-LO—al Lr^d I <J_Lk 

ds ^ ^ i ■ ■ ^i ~ ^ | j i"Jb £-Jj|Jl (3^* ^ *J t I JLA £)I \j .J iri"i f ji 11 

LS-jI L 4 ^jjSJI Iji^J q\ 4j—4 VI ciaK U-^-4 Qj. 1 n"i i! I . 4-J^}!I 

jX-Jj La *_lL I iiVl j^yja l JU ^ 3 4(Jj 11^ Loll I (^Jj l^JL&VlJ (JJjLU 

^ajj-uI t^gJL-juuJ jjf sLbjJca S^ojxI Ijlj j_3J . J^Lo-VI ^J} 

La t4-iL La ^ £-S!jJ| (j^j tjjjjLaJl iljJLj 3ii^ (jr^[ 

La A t m n \ O^ 1 LT^ ^ ^ ^ \ J. ^ll l , l ~tj 

(j^/l ^J_9 tillj ^ ^J OJj* L u t JuVl jlj 4 JL 4 fib J ji CJ, 1 * ijj 

L^-Lc 4 4 ^SoL-ioLjj J-UJG J^-3C_4 £>Jj (J-L 

1 jljS? ! ^J] tjjSLJ 1 j. a' 1 uj t u rjj I LjL ^jJ I 

U^-p LLIj i 4 AjUoJ,| 1 ^L- L-J_C| 1 1 <a 4 _j-Lj — i d3? Ul 

4-S^ljj 4uj L 1 J Q~t i J_^ljJ| ^4-4^ Jo-1 jjju-tl ^J-J (jl 

I ,j) ^j.4 Ju Aiii VI (jj n h V ^-j I 4_^-jjJ LqLj 

<_5^_i_ii j^ljJI ,jL^ VJ^ ^c-j 4 jL^j i _^ Jl^.LjJ_j 

o LM_*J I i j_4 4^-L- l 4__L f i j \ JISLlu fj jj r^> i u^j>.. ijj a Tt j iU 3J L-^ I , > ^ jij 

tjy£. ^-UJI j j) ts *1 a v 4 j ^j-c^LiJl g y \ j i ii n“i 5j_4Ail oljLiVlj 

jl <LTl^J-4 3-JjJ^lJ Lc.JuJ-a jl I I J C ^O-J 1 A ^ ,i~ij ^Lfl^JI 4_kJI J J Lii-dJ 

* J_ujl 4 4J ^ u.M ^_J ^_lo_lJ 41 La Lm 4-4 ^ * M LjJ^j xLa 

_u4-l ^ 4 L-l I (j^a J— I 1 J_A (jl— i_u_jVI J-t-aj £jf jJj—9 I Jj| ii J—%J 

* L$j I j ^ I j <*f< VI 1 w f * 11 * 1 1 1 ^ 1 a l_4jj p Lluj VI ^ * L s d I * I * j & 




(QJLjl^kJI mI p 


4 -t Jftj| j— lLj lilju Jlj>_ 0 _IlJ I <JI ulAJ La ^ J_o_jJl ( jJaJU Ja2 jkJ Jw_4J 

injj jo-* !(J-uLi-li^I ^In < 4 4-J 1 m 4 L^jl ^ l_>1 I > i g J 4 j I 

j-sljJl LaLu compatible ISLut^jl ^JL>JI Luui^JI 

j^oj.1 t ~M V 4_tSJj 4 _j LlTjJ a j ft IjLA Lj J,t gj i 43 l±j 1 JLvjj 

4_L>. ^ i j M La Vj i L^A j_^>h 41< i"i a d!L a d f < » jt 4 jL^ I Jl^J . 1 iiaJ \ 1 ^jl-4 

qL£ jJ ^ L ^L^jI ( ^ r L- I ji 1 j 4 j^ Pot! ^>1 iUrt ^ ^^ jjg iSjjjLA- 3 _ijJ^1j 

, ^j^L-uVl LlLit-c Lg 

4 <} m 1 L If l ^ftJJ L^ j jjJ t jAii ^ 4 _L-}j>.^Lo 4_2iLl 4>) <yj 

LajI i"_t L I jlv c.j—a 4_i_4_uuj 4,1 ^iLJLL ^a^J objectification ^ ^ ^uLjJI 

£lljj I CjfLo_l \ <1l J Ij-i-uJ dU J £j£l Jii Jl t 1 ! 1 1 4 d) I J 4 a ^ i3 4 J ( i il A 

4 rt j5^ S^LjS 4 UjL £_fl (^J 1 ii >■ jlJ !>jJ juLIj Ls Juuz. ^ U* 4 

J-i-a LaLa-i - J1J> ui 11 I JL 4 ] Lfl-J-ii jtjSL I {j)lnil,I 4_i_! 1 j-jjj d!L lA 

La 4_C.JJ I 4_1 1 j ..11 £>JlA j: t ii -^ J I JiL-u L_ i .C . 3 (_£ 1 ^J^L>-)) dJl 

1* 

Lg l_*s ^jij 1 ii- 1 ^ ^ < 1*11 j —j_lt t .-.MSJ I 111 7i 11 Jl Jw Vt 

» J if J Tt^Q t-^y-LM ^ 1 1 J • ^ 11J 



^_14_>1 (*) 

Understanding Quantum Mechanics (Princeton, NJc Princeton University Press, 1999). 

. [c< 1J lj->JL 1 n ill f U*-^ idb j^i i^i ilLa L '. i^i£u ('*'*) 







4 j *S$ I^J 1 j ISLuISj. 4 dul£ 

I y il£ jjj^SLiLaj * 4_J Vst-uj 4.«j jla Llijj LojIj 

Lij-C JLlJ Lu-uJJJ £)J * I J-& ^3 \j j ft £ 

4JL a£.[ ^-SLoj ^ £^JjU3jJU (jS^J *jJ—>JI (^4i 

* ^ n <• ills ^ 1 «lLsjL>*j ji 


mwI»U j**ZUjU 

4 j g \ * t \ 4JjjJJ (J-& ‘ 1 l^vj 1 h i ^.L-Vl 

Vi 

c_>Lj^jVL jjJI j-jJ-j S^Jat^JLj ( _ JT ^ 

5, 1—*^1I 11 ol |<dj|J! ^_U3JJ LaJ_cC .Jtj^iiJl IjLft t jx. 

£-4-Jj 3 * 4 j ^ ^- lLj 1—q 1 ir J itljijli dj-a 4j 

4_jLb < Lljj^jS J-c-* 3 ( ^ j^ tCjL-wJl 5ji 1^ m!\ 

v 1 J f a J 1 0 u\ fri UJ-& 1—^ Jj 42. > 4j I JJJl-JLJ i\ \ 

Bernard Lui 1 ^ jL>^ JLx jlxJ , AiiK 

:4jL1aj 4 jt 4I3JI d'Espagnat 

' I j LaHc I 4-4 jJ£i c. JijJl>- 4-^Ljju 

■* 

((Something L« 1 % j imd j ± 1 *~i <jt 

^Jx. 4 "1 i j 1 In 1 * " V icLse—tlalj 4Jl l-u_c 

j 1 < Lq JuLc LJ1 « q f a I 4 j 4^—i_l I Llj LSLLc 


1 i I jjr-m f—1 V I < j j J » 

l ~' 1 K £y® 4 -XS i'< fcJfiijJttt 

1.1 4^>.^_a 11 LdLiU 

p 1 1 "1 i i “i. k -ii^ j ji _o 

l l_ 7 jUi fj.K 1-i (3 jJ—ii ^ \ J-lr 1 1 11 I 
-Luji-l l_C I — ^JlXoJ J-^_] 

J*?)!** 


1 1J i;'o\j'ni_nji_['i_njy] 


lifiiL {jjSLi 3 jJl 4 _jI> Ljj-JjIJ I 4 j C-i AJbQ -jj-oJ-Sj 

4Ja^jtx (Jj aLu-uj < i 11" c t [31 3^ f j t a i t3_>^ 

]j_lIL! L.-i -W 3_4 JsVl I JL^J 2_5t_iJ5fc_LO 

^SLdJJ <■.-<-& Jj, t dulfs 4_tJ L) -LdJl 4_a3sII 3^ 3-^ 1 ^ j 

x^3^1 4 _jjv l_j 3^j >3^ i^t11 33-^1 j^-^ 1 4 J.j.c<jI I—liixj 31 {Jh-^ j*I 

4 HHI 

* Ij-jjS L-alUx-ft Lq pjjy-iHiJ l_ij_LicJ_j 14-bal i^il I sJui ^ 1 *-H ^ 

ii>Lli_« 3-c, jLn *LU*]I Ijlj L*Jl_Ijz. L*-bL LLi JljuV ^W1 3^ 

35 ^jj — L^>^- l g 1 ^ 1 4ju LflJ < 4 j-aJaIjll j.3-1 1^3) ^“I^JLsI 33 -^j 

I Jufc 33tj| < Lii£ Lua3j I jjbi 3jU Lfllj — <JjLL> Zj&Si 4J3-LCJ J&j, tl 
3Li L_uL_ul ^ 1 ^ nj 4J5 Lj <3_<a\Jl jjj^o 4_atiit_dj 3_U_U1 4 _lji^J CjLs-jJ ^ K11 
J. fS 1 J U. U p /j. 4_ls d J_9 ^ A 1 1 J. a I U i3 3 j)<J LiJ-oj} ^ Jl5j 1 -»J | 

Lc i d. 1 a^ rj r) j 1 ^ d A , d j j. ^ 11 j £ 1^ ^jJI cjjAJI L^jl ^ 1 *. phenomena 
Liajf ((appearances j^Lt^n ^UJjljtJiJLi dJlj-iVL 

*UJi ]l jv-Ll* j L« Ij-iLjj^ l a j I < <r> L^j ^Ll-uj ’ Lijljj-uajj LdLS^IjjI ^1 j-xJLj 
3"* 1 J AjJll I-JL 4 J Ld-ila^ t 3 L 1 5jUJc^- 4x.-iL>J1 4j <1 AjJl j^uaJt 3 ^ 

j\ * ■ j i ^ I Jji \ f. A 1 »rl —ljj I ^jjLjj ,^31 ^ 11 - 1 11 1 3 3^*^ La_^— u*fLj i*3 L*J i 4 /i ^ /j I (—j j-II (+) 

( ~ . m ^'/I 4JC.3UI ,JU j /»i ■- a_xjjLjJ! )_jji_Sjl ' «iiljl Lr 3 ^Lusl 4 .i . iti°i uLi j ^11 

JS JjL^ ^-lj. jj3j}_n 1^ i.^> ~>-_g 14 it l 1 ii 4 ^l m 1 ^ a J-d L^Jl j!jlIL«)j 

jLi_i!I 3 J-j-jJi ^j-SLij 3^ ■ ■■ m 1 11L 4 -Lc. ^jljLjj} ^—LJjJtl ^jji ^ 11 i\ I (jj-jjJsl3 

4^1*11 J - 13 ^i 11 ji 4-j> 1 t n a clLLoji 

4 J L k ^ f jj ij^jjl jLlJI 3-41J ^a-L*J 1 4 .1 . *.m ^3 J^S/I jLpJI 

jjl jLJ! ljjii I'Cj-i ■ jC-4> 1 j_i_uj 3La—dJuj-Jj , i _^j > _L 4 ij .xtJ-Ajji j—±-iJ ,*-d 4_o3 

^£l|jlJ J> i^Lj L^J LlI Vi ■ 4 _iL- Qj 1-kiiiJI ^-SljjLl 3^-LLI I-—lljjil -*- A 4_4 .<lL*JI uLjLjjjJLjJI 

(3«C. |L-H-5 li -j \ <m C. \ | ^ r >al (1 \ -1" i~ii J jj d i nt-i/j 4— a \ s t ^ \ oL>ij'i r 1 ljui> j^.-xTu . dJg ^1 e t f.1 \ 

ffLd-L 1 t :-ij 1 j ,. (-jj_^jL>J! jpy_c.j>j Jljlj tfjdJI 3- 11 ^ J-Jjh-d i ji n“ ^Tlj i L^-JJj, J t(5 js dJLijIj oL-t^bbJ 

'J a 3"° 41j-_tVC L:r »^l3^ isLaO^I ^£.33 3^^ »1j> n ..*^1 3J ^LlIia 3>5 

3^3-3^ j j ■ ... i" t i 3 ! LL_i.i Jj*->o 3^^_3 ‘^3^ LL^ 1 o* ^ 

» I^cJjJJ ||n j 1 1 A i l l 14 4 

i_ 3 lXa 4_i_3Ll^ 1 ^ 3* lv3 LV j d ^ 3 (■< 3^13*^ 3^ 3^LV1 j, > ■ c A“ 'f ij_& 11 • 1 a 3 

l 4_£j3^ (3 - * 4_ijl 3I jiJ ljil_L^s_ul 4 —l> 1 ^Ic u*_$j 1 ■"> 1 ^ 3“ i—iLill \ l a 

. 4 -uLV 1 3r l,.-->^ 3* l,g.^ jIj v*L^l Ls 

jJI i V'- j |ALj-urj^l Ij_a 1 ^^ ^ ^"> 4 _jJLJ^ j.jL j ji 113^ 3^* ^3 L 3°->b 3^ ijrL 

- *■ L41 * 1 1 1 _"' 1 1 t< j| Lc_<a 1 ^ is \ ^| c i j . (i Ij a .mi \ j,J_flJl_! ^*C^- 1 Lcul a n i-iii-S ■*■ ; 3L)i 4_ui-l^lj 

3*^-1 <juJi LaIjJI ^ lon n C^-L 4 jjJ3 J 4 A l_jL^J[ \ _LA Cj^Li^- 

. [bL-^-jji,!] 4 j t iiliij LJL L^ n r jiln 11 3VJ \ 




{hJiaSlgJI qc 


4_a^_*_d ,^ 1 ] V 4-iSLT ij-jfcljJai! ^ ^ VL.4 t ^jlS j o' ^ 0 *J 1 4^i^-4 03 ^ t^j-ui^jJI 

jp jf ^ ^ 

L* i^n tCd Urt a ^Lj- 4 J>} j^IUj pA*Ji o' J ^aj LajAaJ ^^-u^jsVI * 43li jJil^JI 

OA 3_juSt_jJI f i-ijl^i 11 0 ^ 3 -J' i_y^~ ^ r - 3 ^ ^ i VIJ-j— c.I jJlS'I CjLaL_>i_}I ji 1 *j 
* u_3jjAaJI 4l£, I^Lolnl i* L-iSJI I oyi_$ 4-flj3JLtl SjSjjlM 

^I.jlII ^jJ_« Pierre Duhern ^ \) 1 — \ Al ^j j j i 1 4 — c. a_ 3 j 

Oloi ^ i .ij Li-Aj I JL3j iJlLOJl < j AJljQJ 4 j ^lyi Ou uJjLt-blJl Jj I -» A ^_l^_aJ! 
4.L4 AI { 4 } 4JLa£p 1 ^ 4—JJ Lp -i a 11 t L-g i^J 1 ^ I LO^La jJt Jljje-A 4 3 j a 

s*j£. .L^All 1 ^ j Jj Jfc-jJ CjjL£ i _ r l31 p^."f a 11 tLuI (J ^3 Lli-i " ^ 1 # jV 3_-uaL>. 

qw nin'j jj' ^ c i (^yic ^ j> ^Ual,classicism 4 ^ j j iQAS-1 \ 

^jj o_ij_>* ^jJI j arJL) a-^L 4 j(jj o^ tiUi * lj j 1 ^ L$j jOlil 
, 4-jjj I 4-CjjJ I Sa L^oj Lluj o' >•• Li i^Jj 1 ti^*l ^ wJLcL^_u| d > i j i *Lj^_j_l±JI 

Cjj-^a Jjlj il-i a'°i cJju>- pvljl^SLII lixilSwW ^^0 4 -lj-o_u^J| OI jj lalJ I O' (_^1 Ij-L_ij 

LOj^a oL^ (jr^^ 4_u50i^^LSJ I IjllLc-a I -ubLO jk i "i «. J 4jLb 

* l—OL q 1 ^"i t j^tn ^^3 J-aLjJL> 

dulS' .explanation ^ imi‘ j'Ij 4j1 Oj^ aj>jJ Li iU 

,^jLj Oj-Sj^ (fO j-ijL^ koj I» 0^ ^LaJI >^Iai ..jl ■ \'t f JjloJL 

L*£ t j^a 4_0c. Lqj ^1x0VI o^j^ jl O^J^r! Oi^^ 

1j^-.i<i-3 o^-AJI ((atomists ^J1 i <i j j Oj *^ ++ ^ LLj—_i r Lfcljes 

^i i fi ^kVI o^ jui^JLI^ i^i tl 0-* ^jLdJI LdJi lIj a L j .■ l^j a^j. 

h .L-l 1 >i 0* 1 j Ij jf t^l l dU,» f^^> cJA j-i i uJu Oj * 4*ij »i^il I 

oLj-ui> tCjljj I^JJ^ L {jr^ Lv? 0 i Oi>U Sjj^ua Oi^ 1 Lr^ 

k+ W 4 * ** 

Oij^ 5^1 1 lull O^J * jjLaj j] cj\ i_i i>. JjLOj ^ j_>. 5 j j. i ^ 

jOtL_uL oLiuj o^A ^,-3 L^ili ^tt 

* \ >j 4-J-iJ ..v-iL a 5>J l I jjt j_gju representation ^ lL-u^ a t_aij L^ (*) 

I ^ < a * j jJ_ 5-L> ji <^,-^^1 i |j«Jl_c; ^ A 'i*Lr»J> I L^JW a,L 4 . _ i i tt. aj I ja-i-aJ! ^ i«j , Lljt. Sj^i 

<— 3 jh-aj ^ o^v'j \Sj ^3 * J O w '^' i ^ j.^ tj '° 

1 -j 1 «_ > oj L^-flLlja ^ i LQA^J i ii -iJ, I jij_-a^1 

■ [sJ^^jH-^] jAJ11 ^Lal 4ijl-ja 

* 

4::j tjl i ti 11 )i |*_i_ljLj jlj u y-i-! Lj j^j^S 1 n (jLSLs . I —mJI j^Jsi L-fll 

u tj I t q i^g)) 4 (j^v l 0^^ La_^ i ^Ljj^. L*a o i^-> /j-£. j .tL^ I i ^3 ^jJL?c_u 



pul I io-Luis 


Lfljj i 4-t^ mi ia c-ra_) 4 i5 11 1 4 _j_*SIjJ| l ajj, * t jj A> L-Aj 

ij 

, J_SjJ( 5j^iL» <UjLu ^ % < W JI ££aj i£>i9 n J O ^ 

t4_jjjJI 4 t\ *1 1 Boscovitch ( \ VAV — W1 ^ Lp-| Lajllc, 

jtjJ « 4_u 1 j q11 ^_^a-jl trO ">iJ I I Ui iiaJI Lj Ji>3 SjjfcUaJ Ij. I m £U 

* Ll-c (JLp-JI LaIjJ U5 4 nJn^K Ll>1jjJt t-tLli ^jl 4 j jJ £)SLj 

%* 

jlSUU ^i i U"n SjUI Jl OjL5jJ J-51 LqJllCj . Ln >. flj j-QjS i ut^ j] 

<j t\ i tLc ^i\ 4 ■ ■ ■ ■ U ^ La I * jJsljil ?*->i (j-ijJ 4 11 V"i JU 4 I t S \ i a LaIj-»> 

(Llf j L5 j J * 4 tn i^g j_j_£lj l j * fl|j i" t"i jT c_oe_j_5 

1^jL5 Jj jJt f UU1 Lj 4_4-jLS )-±£* ij/Jz i j A> g j 

4 I 1 ^1 jJl jt Jj-jUjll J5 + iiDi JlIh 1 jl <; f 

* £) J)J) J ^ il I LuaJtJ JI n~jf I 4lLj I i" a J LiLgJ 4 L> \"t -a- a 

^a 1-k_>- i_a cJsj ^,3 Iji flJ 4 _^j1 JujljVI CjLo^LiJI O^^Ja 

i L _ ;r ^J i (j_d L^JI Lj^ALt 4laa-M^q (j-4/j^-jL-jA ^JjI tiiill 1 oLjjJij 

•v*l 

Lol c4—l i ^jSJI Ij> i ii nl CfCi Ail rt 4 (3*H>^ 1 ^jiju 4 j1 1 1 JjA->j 

J-I^2J_£LJ (jt Lll i i iCl 1 < n ^ a ^L) 

^ 0^— j ‘V ^ PosidoilillS ^>M j ^ t d All it-LA^—^ .~i— uj 

t j_4 l -t i j s*t j 1 1 Simplicius i r ii iVi i<i j; r nj < m l 11 

M 

* I j_ualj \r^u i.r-J I jj^LjJ^SJI 4 _lC j if. 

>JI o v ^)- £ ^ LslhH4 q j—iSll-aJI ^ 4_Sj^ £ jx r J \Js 

^jJL I I ^ I Jk Lo 5jjj J 1^1 Li 4i J i i^2r i" i t n j 1 ^ Lila 1 ‘ 4jlJj_^tja 

” mP 

L^_^^jlj a5jv_>J [_£j->- \ La 4 In rr 4 _jj toj Lq jj 4j^Li_i-uJI 

«jufeLlall (tO^Jl ^jl >f jLf '^y~i OM (JLij ^jJl j Mill jl a-iIiJI ♦ J-1J j^jLujj ^/\ 

. 4 ilS* Jl^-V 1L1^ir ^4 _aJL itlujjlj jlSiVl ^jjIj SJlJJlC Lillee OJl?c4 

^ ~ JX 

:4—l xi a i (Jlj * ill( rt j 4 Jj-Lxj Cjji—lAj La. 1 jr 

(jl^ 1 jl SjjtUaJLl i>J-A ^jl ^1 *lJl (Jj-^ ' Jl-fllj 

_> ^Ij^O t I^jLS iL-if (Jjft r < ri J 03^ 4jjJ^sJ 

i ~ ,IL n nij l—a jJil ,jJi_1-al J J L^-La < il 1<& t j_q 

j j) t ^n > [jX. CAii IJ t^±l jJLc ^LjI J j::ie ^ tS ^ 4 jSLjJ^J 1^-11 4 lmjU^J I 



^jaSI^JI qc . 


I i U j i L-oLqj 4 _j_*_ 5 IjJ I jjl jt ~ t ^JLJJ Ljr Ji^ 

(_)? _L-*_J — jjL_£ , l ii 4 * 4_J ^ 1 1 n M tjufc 4 is> CjjI^Lj QJ-il JL3j . 4-j ^ m Irtll 

»* 

v 1 j t 41 j [ga t ii I — j^L 

4-ljJLo L^ 14a Lo^J j^gfj JJl L^all |j_6 4_JL>Jl LjIjT 

U Up *, ”"" 

jjX- 4-JUJt Luj^ lal 1 4_i xjjI t ajVI L^_SJ)j 5j j g Mill j j 111LL 

jLuj/VI -»LibJ jlr\ li! l- 3^ .1^3 Lg jnii i 4.,» j .iUl| lj _3 ^jl j-A 4__j_uU>Jl 

jLl^I jt 4 - 1 * ^jJI ^ jl* , Jl reference system 

^ It A 4J iJJJLii 4_L 1—i_ii— jlU jLj *11 IjlA <JL* fjfjz * l i.i i 

>c j 1L (. ^ j-aTi ^ 1 aA ^j^jLLU 4_u1>L^JI pjj f^Jl ixi-^uL^ 4 ^ r c,jj^aj-d 

Hr* Vr * ** 

L-tC^J jLb Ly jJl cLu^LiJI Cj^ "i 4 "ill Jf) j_aJaJ Pjj^aJl ffJJhj ^ tlJlj 

4__^jjJI pJl_£J I JjI <jJ 4 j t aIjJI £jJ ♦ L_g *1.1 V j. lm\ 

.*L*.i'^ Ij^fl JL>- ^jyicr 03^ O ^ fLL*-U (( Lfcjj it4-lal i .1-J. I I 

4 j^^Jl vL>jk_J_-aJ I ^J] LuL>- 4.1) oIjLlI^lV I p j_& J-l) 

4_i| jJL^ ^ f(L_i£L}ja)> 4 _jLlS Ijla ^2)^ clH^d -1 La ^Ji 

^3 ^ f, u 1 -> J l ^-Lailujj i __ 7 IL]l [4-jialijJl] <LuiUJt 5^3 SJlcLi-ll^j 

^ ^-3 * \ i j «^ Lxa in jjljc-j (j? ' i>j * 1 ? aJSLJj f^LaijJI ^33 ^1 <1 * nil 

l ^rj^. ^ t i^> j> a 4 J {jiL>-1 4 _j 1 VI t ■ j.. ,i M I jub ^jLj 4x.l mAI 

4j! j_yi-C, L-t^cJ jJt Ij hJI Sj—iL-£—a 1 i~i ml ^ (^g) 

j-^ljll Jjloj £—A LLj] LSjIj 1 4 i 1 A1 jJ 1 ^j-C- JLjJIjI J<J$ <LcLu-fllj yj , 

oLjj> jJ I u <jLiSJ <Lj_iliI l 4 ■ 1 U 11 * jutj| ^j a 1 u I 2 ji 3 -^ iy^ tS ^ ' A Cy^~ 

M 

¥ 4 ju-AtjiaU ^ La ^gjLiIl ^Optics 

jjt i La 4 j t A \jJ \ s\ -vV l • 11 > <■ j V ^ 3 ^-* U L^ * J ^j-A ^<ui-jJ l iJ7 l& J 

fLLtiJ pj-LLlU 4_9^_juLI JL, ljLH^.1 u7i >Ju>J I ^-3 n A 

^ Ltii 4 -Lj, j 1 

CjjLCjJ ^jl 4-La 1 jLLjlc. 1 iOjlSLj j_»_ 1 j ^If. L^-nj->» LKStH U^L 

^Jl*s ^ (^guJ—ILS* <j^_^Lijj ^Ljj^AJI ^—!} 4 i i ullLi)) 4 jV 4_i_ljjJl>. I iJoj^A 

^3 4 lL£- ^ A Lqj iJ3^ f ^ J LZxC- LL^J-i-uI c l *j j i^i 

Ju_L_U3 L-JI i^il i_LI " ; j^_iii a aJ l 4_jJl ^j,_iq-j ^ i—si ~CI —41 ^ r * i Principle n 1 j i S » (* ) 

■ L)L»k>< K 4-i^iiLaJl 4 li i u IrtM 


fQLul^SJI jjuuli 


,«<j_UjlS ^1 of qS.cj L-$j 1 ^ * A >-P' o_j^ 0 -4 gSfp' 

45 j^ll JjjSj i Vj mi a (JUJl ; LjIj^I^I (J^-5j 01 *>il Lr^* (j*- ii» * I j r ALc t^JJj 

isj^/ls tils' Q iSujj c^i jo' o^j .(j-SjJLa 4_iS/ i3SjjJij rjs JlJI j 

»» *H* 

Jl-S O^J I Jl-SJ_jq 03^ O' O^" 4 ^ ftj i < n _j ^qjJu- IjL^-fl 

fS “ "* * 

,4Jt>-iUI jUm JS V JLgj 4_u^ljJJ j-LsLjii jcS->Jl ij L& jJIdj *« Jl^>-j 

4LqLSJI a A a Lit I o^Pj> • j 1 *“ r j-jL cr^ uM ^ -fl i JS 
(_3j_£_u til V] t Jj^J,) t ^ i-C.^j;inJ oT 0^"AJ ^ * n\lStl 4 j15IjJJ ^Ld-£1 4jjM_il|^ 

O- 4 •—<3 JSol 4-^4 :lLsjLS L-iL^- O- 4 ^•> All ^-Slu ^ a “<S.j 

.j> _i iiil jL>* lli] t Lllj r. ilil Ju, j5 j j] 1 4 j I idJ I 4 _j_l_iS^_jJ I LLoLS^I pi Us 

I j_aj * Lgjti — — tLuiSfi Noumina LLl^jJJI 4a-i t ui 

i— ► - — - 

4 j j^S j ulU J Jl*j L^OLi^ Jjp j-Lu -jJl l^iS j ii 1“ Vj ^ 

tL/>_^ ijr^ aii 4jljjjQ.il 4 <i j nH 0^- {jLl-J 0^ O^ 4 ^ c£^' jp5SJI dJLLi 

jjIjJI liSLJLl i nSLq iJIAil j m L \>^ c - 

4^lS_>a Jj>i O' 0^" - J-^O J J ^ La c < _ T iJ 0^ uii (jr^ 

4 q j j 3i^L>JI ^ i u n 0-1 * CjVjljLfl Sjj^ua ^/J L^us-laJj 

i^-UJ| o' ^-<-3 jL-iij -4 jl JJjlS iL^i j-ixj ol qS-cj 4_li j-tl o' Ov^ cr^' 

O 3 SJ} O' J-J jS JL>- ^4 Q^ Q ^ ^ St-i f 1,1 j) ■ijOjLuil 4-jJ^t fi * tl lLUj La I 

, 3^>_o-Vl cLqJSJI L 44 I 

Lc-i ^vl* ll i 4_ij l^->J' ISj ^LLiJlII I t^ J ^SjJu 0^ L r J ~^i 

4_jJL>JI 4 _pi >-^l ISLpISLdl *' j 1 *] ^ ^ 1 * 0^ ^-lj} ^ } 0^ O^ 4 ^ 

L&i O' o f a j o * J ij O' 0- 4 Cr^ 1 ^ J J ^ bX>- (j 4 4 j 15 1 j ^piSf 
ql^ ^ ^jjjLp-alj ^-La 0-^ JScj^Laij . (<Ci-i \^SJI LSLjjLS_ pi Li>jjjl>- 

CjLj % \s> lLLIjS* 4 jiQ j al\ j 4 ijAOJI LjjI jl<y r, OS 1 ^-ttxl!t 

LIjLSIj jj_ o^-^ 4 _jjjl^>JI 4 _■ 4j «11 ^jXiJI Ci j^ijt i \ 7i\ 4 4 j * 5I^JI 

4^2^ ^i £ 4 ^Cj1j jjt L^ Noumina Ll-aj-iJI .Nouniinon (j j x ± t (*) 

Lo j_at 3 _ i l^ i Kj I d. j -ij/iaH (jLS t _ y JLjJ\j.j -j-uj-^>Jlj ^ V (0^1 d-iilaJU 

4ljL-flJi Phenomena ^i lU-p>jjo_aj! 5 j LL^ja^ul j > a 4_Slj^l Qp»"/ f«<j 

. [cjL^O^n oVj2j 3 jUaj j\ JjJ-v (_0 

— \ AiT^j _ijLi-juj i^j_j_u_^_ujJ 1^ E. Mach p — \ ATA^) t“< <»ijj 1 t £ » ^ 11 1 (*) 

4-JbIi (_0I 1 ^ d 1 4ijjG 4 j i mi I Q [ -^ 11 j. f'* t, 1 c. I <1 R. Avenarius ^AA^ 

4 -ptaJi 




LiasI^I 


53 J* 


SjLci (Jm- 3 4 j t it -L I LuLj-q JL-di LoAlc. 4 j cj 4_d a ^ g. LijIjj—u^jj 

(j-A jLiSJI CjJljJs <L>.jLdJl Ig i -i^3 

♦ culc. Ci tL ^ jJ I 

H 

i_3j^jlj ^y?=-L& ,j i i( Jo jjJJ 4-j tAljJl ^jtu-Uos duJ l aJ I ^<lL*JI JcdJ 

Ld jlSIjuj i(DNA Uj^ L^-L-aLhJI oLi-i^o t jSjjJLl!! i ij^j5 

dj t Jj-x-ajj d) [ In —a l_Ljj—>■ I J rt 1 . —liiU ^-L>.1 jJ I t -c J I 

4j j j-j*o \\ ii i >i Vi 1JLC. La ^.3 »4j3t_ualj 4— 1 1A J LLjJlIj t5j. dLa 3JUJLC. 

J> j j 4 ) j I _1 j£ * ^<m-J l^-£J I 1*^ j 11*\ j 4 t _ jr S (J L>J I ^Ai 1 a ^ .< t to 5 4 

11 gin aIjj L&l^-i (_jHll *1—i-dVl (J_a iLj ^^Lc. dl 1 t ^4 : jiS 1 jJJ $ n a 

1 LI ^— c-j (jj—Lc. 4 j 1 41 j \jtj m * \ $. L Cu l dl t Ld L Sj_^>- VI Sjucd ,ii-^j 

oVL^JLIj CjIjJlSL^ : 1 —ifO 1 n jJ ,L i ^ lo~r luJ ^ 

La ijii^ Jljj-3 'if 1, ^ m >ljJa t ^ • t o-i2a quantized sLaiil 

* 4ilj^>j I i^t-U 

5j_LiJl Bernard d'Espagnat LL1 . n.u jb jJ*j( j-dJ 


f~i LljQ < loJ Cj^Ldl 0 Ju2> JLa ^ ^ a jjt r>j L uf. L 

realism of dlicl >JI 4 j dlL-A , L^3li 5 * j iL Ji ^_ r -L. 

j 1 4—3-sl t,L 1—i-jj>— S" 6 j— 4 ^-tf d I j—>.^>U ((accidents 


1—<fc|j_a jJ—SJ j_3ljJl <_- r J| 4_ j ljxjJL <_a- a o- i^ 4 _j-^ J1 <«ol 

4—3^_*_ll jLLJj * 4_Lal_dll CX^ I J? S11 jdul^SLI joJ Lc- (_?d! ^ —-Lj ^ 

^5w<y ^C, jJ 1 1 j t 3 Ij c_ i o- "t-j [4 M^fy < n I ] 4_jj> g >d I d) LjcLoJ Lj 

.oLiljj 4jjlj tj \ ^ 

— 

LljdaduLS^ i ^tJjb { _^ i4 i t ^1 ^Jl jj>\ ^ i u u I ^ t i n i \j j L lj 

4j \ r fil | £. V £ \ I a*i(j a ^jh to < nC.^ [ (_j^uJJljJI lj!^ * ^ j ill II CX^ L ^ a 

LulLuuf jnt l iI 4 _j^_LxiU Li j ^a" -w ^j_a rt 4 

Denys u li tj Jj— a ^-uj-^yL Lj^dlu ,jT ^ySL<p O-ajl a II 

j Master Eckhart djjL^?j ^d^Laj the Aeropagytus 

3j-oJ1 jJb 4j( i 4j| 4 j1j 1 ajL n~ Ij-aJ-co *LgjLajdJl ^jduj 

4* 1 ii L)1 La_a IjLi^ ^,-a-ujI 4j| jdlaj 4^>-jjJ 4 _xAjJ|j 

4 .,a K tl 14 _j ( J_Llll c jX- [JcjtJj <11 f^JLij] 4 jJ -CjI _aJSJL < rt i ojJI 



CkQUilA 


ojaV 1 <lj aL^jYI Ijlaj *■*) apophatic ^ I 5 ^ ^ ^N 1 

5 j. qljH (jjii Lujj apophatic theology ^ t. ..ti cj^MH /\ 

> t hi jJ I Ll^-jJj 4 W i iij| ZbL^Ul 


ll$ll j pMl)£&JI tLjaf 

lLuK .,1 a Lt 3 4 -k 151jJI jj 4_^-j l aj 4 ^ a <^oLLjjT <jL£ 

L - r -l!l i4 J i^LjJI cJi S4-Lt_aljJJ l_>LjJl) 1 1,1 A IjLL * (<^LJ I j£LlI 

fl _U ii ^ J-X43J-CJ <JJi fll g 4 Lul j^r- ft I j_yic i 1 1 Lu£LaJ V 

4 j >■ j-ja JUIj eJLufc i^aZullj£Jl LLulSLiI 1 S 4j . a 4_Lojl JUC La 

4-11 jJI JjJoJ t rt is*} *LLl A A ^jK A Lt _3 jO j j u -*\\ Jj? JL Jl - x I 

4_l>.j_U jjyic 1 jUL 1 *-Lc. 4 _l>-^Js1 UIjJI jlaJLljj j-a 4_o-^II 

(jLSLa La-fll j Jsjj^a j<yj.j^ >JI fj] J^\ * 0 ^j-AjJl Jta ^ L 

* 1 ? 1 iiaj T <jjt lUi -LrtUj u-3j. t ) LljI fL-j-Jl Lr^- ^waJJI J-ul 

4jLs l 0 jj-ajJI Jli£. La <jLLa m ^11 ^jL£ LI t^j iti >itl 4-C. j-m u_bj_jij 

3jlcLs i^j-u^LV ijjJiL i * 1 (j-AjJI jJ *.T £jr 9 ^jjSLujj ( LiAaljj 

$ * * 

<jJl& jjy^i jJjJsj Laj^J i4_*SjJLl CjV LaJl^w^Li 4 j Aju^a jJLs^j^.^Lt 4 1 1 jjLuT 

4 mi vi 

L'vJ 1 1 1 ^j-AjJ 1 JlI^ La LLa ^ j I O ^ i I JI a" *>-1 j 4_t LkJ I 

^Jt> ^>UJI iSJLjl cU^—aLLLI ,0 (j-AjJI ' \ if <l£LaJJ 4 t J—a iZjVI A " ^-V 

* 1 j 0 c/vj ^yJI ^jLL (J_a ^-cj_u_>J i JLjjI 

^ i-iolj ^lK'i > V1 AjJJl i __ r ,5 J^jU QpOphQliC 4 _l5jj^ VI A 4 K 11 (+) 

' I UT^J 

t-j^T Jjl-J Apopasis gJk^oll L4i« ^3 apophatic 4 , ^^^1 S^KJI (*+) 

■ t A-A ^Jl 3 |-U2 > Aj^SLj ’V Lci i _ h c l^jJL 21a 1 ^ 

jJUu I Jo. I j VUlol I Lfl i LfciA^ LaJsLuJLljjI ^ j-lc. ,| J > l 3 t<i J Ith d , dj ^ i* l a~i *>■ I 4—nJ |jjij 

. 4 i.i i j -Jli Vl /i” %■ VI ,ii i^-v jjl i t ua> LjulLo 


I ■ 4 wt» i —■ y I 




1 JJ 4 ^_ 




Apophatic jlSu^i cjj^V ji u 

i^L^ * j 4 <1jl& <j£ (jLuijV l jajj i n iii.-> i^J I t \c- i-Sj 1-1 [_jL>u 1 ^. Theology 


£_ijjt (ji-J t^wXjiJl i_Sjjuji ^jLjjjVI ^AiLo . ^ ^ lHA 5 ytiu 4 , i I 

Jlj-Sj-a *l-4jJI ^-Lc. i jLioj jLu)'I Jtc=t_ij I ^1 . J L^ 4 jLj VI 4 o i ,- >j Lj-S-aj M-ia i L ^ j!£ i _^ 

. I Jl JlCtvO 1 rt 1 C A dA. lTj ^ 0 t "J 4 _jV I 4 dA j,*s 1 1 |j£l l >i 11 4jl 

c*l jJU ^Ml -Miil ^ )M o*A>Ui ^ l^.y_i^l 11 a t lili fcj Vi ^Vl 

J ^ n 11 j i^l fi. tVj J i y j o? l-li Vl l *\ f « d wC j i rt ir> 1 l_g 

. LLslJ>. jilJtl] d jlf l^j 4-LJ Lje-jt j-hjVI 








-(LjaflljJI O* 


jT >-* 

Jte-I r ii j , 4-x>^JJ iiljJl ( _j^* j iJLul jv VI 

5 i^ll <LuI 4 ^LtJk cjUa^hi j^-^j cLu^Li u_>VL- ^J 

m>j| £j| IjjJjHJ i^j-ijLuuVI fj] ^JljJ ljl$J , ljt-XA.->■ CiVLq.'i'V 

* Lib Lit < u i La (jl£wG ^3 1 

h — 

t ^ A kjj 3tU j L . n-4 —j_u £j LfLa b Luj L-u I 4_b_j_J j^_a 4 j j LuJ I 4-Ste 1 J f ) I <? Jy&i 

<j I i iiaj Lo-*j > j ^ 1 yj-flJ^bt I Cj1_3^1_iJ 4-i - j - u- jj jJI 4_j?c_4JlIJI ij;r ^ 

<l_ 3dj ^ ^ ju j La LJIL ^jjI^JjJI 4—a i n 1 1L lLlj— ij^_iJ jjl uiiVI 

/^c. 4J jJb (jJjJl LjJlI ijj£± ,<?^Lc| *jj£jd\ <(4_uaL>Jl Cj^LkJU 

. JuLi La 1 ^ r 3 I JlA 

LflJ^La ij-L5c_j ^jl IjJjLv + 4.j i^ljJl Ojb! ^ jJl H i^yri t l 

4J |fi m,i>. <J£ <jl J'Ls iJLJU (J ^ ~i ni ( _- r L ■ \ j rtjji . T'jjLtiJ 

I Jl^jj . 4_j_>-^i I 4_lJ I Jj jjy-Lc Ji a " a t 4 _ZlSj*_>. ^j! (JL *La£L 1 i 4 m t a 4 ^ ^ 

4_j_L3I 3 JI f> lLjIjljwSJI -L U_J^?CJ 4 j^/ < 4^-OjLiaJI I O l^Vi 

4 j j -j n -vJl j) 4 j "*-J-ll SJljJl ^j_a l—L*ajl ^j-5L!j 1 0 ^j-a^JI Ju£. 

* X OJ j<aJ 4 j 1 rj_a j_yL- * 4 lLi^c-jJI ^3 4?L>u^/1 \Jl& ,vTC<lllStiC 

JI — z*X\ J-A $4—j tbalji J_A ‘(Jf-J— 3 (j-* 4l j. jiiI fcX. a i cjUL,.] 

U U fi ^ ^Lu j<uul^j| K nKifl 0 -=v.I_ 1 jvI JLaJ lj ^ 1 n _i 11 11 

4jatCjJ[l iKAil <7J_d ^L*_i| cLujI^ Cjbj^jSL!) [ j-4 J-Sj-u 

, 3Lil jIjVI jij-) l 1>Vjbtjfl Juu 4J_U (J_a (JJ J ^j-a 4^-3b J IjJ V 

J.Ji“~i Lt_p* i ^tOj( 3 SUI L-ULLJk 4-bSIj-tlutJI 4_j_3LijVI Nelson mL ijj.L^a Lai 

Jlaj 4^b f 0 -^ coVLl^-Vl £/u 43^Ldl 

«Ljv i 1 1 n 11 Cj (jj_ua_j_f I 4.-(j % 1 ^4 ^^3 JJ-J 4^jc^>J L-uVI a LjJjJ I L£ 

- - +* 1 

^J_a 4_il ^V-J-J ^LnJl 1 J--t—a £jr^ Lre_-u3_j1 1 <1 *Cj > 4 j 1 ^1 jJJ 

Lgi_4 J_ai jljJIj jl l" r V \ £jr 3 4- j nL f 11 iajJaJ-Ll ^a-il i^> ^ Q^ 1 *} 1 4It < 

LLj 4 ^h a 4 S ml a ^jjI^jj La LJLL 4 _j 1 ^1 i l_i iib f 4 4 7i in~iA «Loj^IaJ 

^Jja ^JL) r* "II 4 J g *C 4 j i^>L>- Jbi-jl ^Uj-4 A U 

j ^ ^ ^ * 4 _uLjJI jjic. ^J/VI Jj- " \ ■ ^ ft i 4 j ^Lk. 

Lt Jur-lll V ciiii ^ ^Lbj , VI Jaj. 1 (.Lj U 4 I 4 1 1 j-n L \ A 

. 4 t i t 41 a 4 _ll^I_^ 





<jL£ 4 j \ ( j^a c ^JsijJLi 4 -fl UrJ .1 4 ii_i-uVl p A jjJ J 

:3j^a CjIjJL-5 Jl_S-3 , I [£L iLSLaJL 4 j rj ^jJtI 4. .^LkJI ^ 

*41£. " llj 4 _iL*_L1 i m^LSUI JL xl.l t^iU~M LSLuLSLi a» 

JLsj 4 lCj^Lfl i>L>o LLLSjJ, ijjJjv ^Jl i^LxkfVL 

L_i_ii*dl J 4 Ajjlail 1 13 tsyj l^i-T ^jlSLs 

" v 

*« Loji j ^ 4 -j-» iSi" 11 (jA-j oLb^LxJI L-i-fl 1Laa -4 j-A Lo-i[j i j—skljJil! 

CjL-cJS j^a 4 —I J_j1 Vf Lxaj)) l JL^ 3 j> j "w 1 4 jj iia 

diLaJL£Jl & jl^ j-j&Iut.ul jqJjlj * sj^~33 J!La LaLo-s t jl t »>iVt 

jL-dL ^1 — ^jl < u 

^jL_o J* 4 la usIl a LS; J "N 1 4 I * Ml *il 1 0 L 3 M- iJl LjJLJ>.J *^V| ( j-J->> 

I ^ ->wj CJji jAal (^julj-aJJ 4—uaL>Jt ^jl Ll^jJ LljIj [£LjLSL_d 

l_oL>J1 Ijl-Aj . Cj 1 j uaLj^JI 4 t j iU i 1^ V I x4_JLJ, _J r I 4_itSIjJJ j^i-T 

f L ij >> i great realism X11 4. a .<3 IjJ I ^a La 4j Lgjj 

. jL>oVi Ijlj^ j j i in LjjI j i-ujj cjIj! jJLc. 1 i JiS «J_*Jt Jl_j5E_xiJ 4 jLl±J| 

oL.iL^JJ UjVI ^j-^r jl *j "r u 0 1 "ItI ^ql 3 ; n ' i ‘3 ^ L^i 

-^y^) petty realism ^gj k i^M 3 i jJq!jJI 1 >■■ dOT (jSLqJ I ^ ^ >1-3 4 _jJojL_*J1 

rj^jSu L_3j_i-ij Ji-l-i CjLj 4jrt-4-uaJ ^j_a JjIS jl!I Jj irtU 

* Jju La dJUjAjj La i4 jL>-j ju £| 4jjl^IjJI ^j_>4 Lc.jj 


jf>UI 

. 4 m<tl Jjl ijljL j! L" < fi 1 ^ in JS 4 jL (3^ Cy* J^ljJI U^£. JudJ 

^jJI ^ LlJI (3£>^ cy 1 Cy* W! j—utiiJ jj) 4^a- Llalj j Ail £j-a 

jl lJJJ (j-^ i(( lLUj)) i^Jx^Luoi 3~^3 J 1 ,n ' L 

4_jL>V 1 "i 4 ^SL>o pJLc tJ7 ^ <jLSLi jjfc ^jLiJI (J-a 

f 1 fj 2 . J f I ^ l >■! ml ijr-^ t Lj—! ijj , (<UU Uj ^L) 

(JojaJI (J-^Ll-JJ L_OJ^ J_i_£ Lulj Jl 3J * fi u 3j-^ Ll] IjjLlC. j y ij^L>JLl 
Ly Jilr ^ fain 4 t ^IbljSUI L^-ul^Lua 4 g >-j Lbj 1 j-ILc. I J-UL l^t a illMill 

Cjljij i t HI Jl us 4 j l -».n>.ji 4jlljua dll J L^SjJLj cL-iV1 a Jut 4.n\. tijJJj 

^LUL -UcajjjJLt 4 < h nil I 


6 ^aSJ^]I Q£ 


<j) '(jrW Lj a i 4 jI^ > Sl£\ CjI jtlla—a —i_uL 

<sL)JoJ ^jJ 1 j_a|J- tJlj I ^)1 j9 ^4_j£LuI£j-4 4 ji nLmVl 

*«i 

lLUj J^tnj (j! ^ iiU fll j * LiSLi^^ifa L frl ^Ljca ^LL-*-!l ^JL*JI 
LkJr 4 -oj jl La 3j-fcU© d U-vM a ^ T) La J_l£. x LaL«_) Qj 3" ia a dj&jJuJl 

[4jJl_>-j LjVI] 4jLjV| ^LlJI 3 ^ i IlJ LjI Lgjj . ^ ^ fclCt <Ulj9Ij 1 $ i a mi j LLLs 

^ <jy j3 3-ij-Jvj_a 3JUJ—C jjLsjj I .^j i ^Imi LljL^ /**) solipsists 

4 j 3 j 3 >■ L^j] jJU*)! ^c, jLa-Jj} ^ L^Jbjj tru i in V ljL^>h fLljJI 

* 4^jL-£5J 

d_3 1 i>»y L CdLlSLaVl ^a (J^aLL jlII itajr ic, L^Jj J^J I n i 11 Cjl ai-u-lt ^j_a 

LaJu^. LgJ 4_u^L>Jt Cl |jL l*J \ j i A a a 4 j ii j 3-w * j-jL9jJ 1 < __ ;r J| 

j^JU-caJJ nil I Ju4» *4 _jjL£ Laj^ d-Bjl i.o Lai 4 jt^nl LLua_S <j? j 3 Ji-JU 

L^J 4 < ,i>LSJ 1 Cj1jLl-*JI (jV ^Inill j LhH 4^ J^_aus s—jiliiJlj 

^3 J—i-o lIjLjj) .fLnl! ^j-a LT ic. i4 in Lila j jr 4.-* Ij j j r l*- A 

LLl£ (JJj-jI Uf iJLj-U [J-j j i-i > (jr it . ^ La ji h 4 a ^I^JI 4 3_>i Lfl ij 

j| j^> cJ i 4gj V 14j3j-iJ I JU V |ju^f jj\ {_yi Jl51j 1 it-lL-Sl ii—5jJ| 

JlSj! t J-Lali , J *2JjLa-4 lL 3j-C ~ ■ nlj 4 3 Jl_S Lilt J^L>. 

(jlA aji I JjvI (j) ^j-a Cr i^- cr^ J^ ^ ^LSUI 3 Jj-Lg 

(jjLl-A JL_>,jJ V LiiLi (,7 -Lc* c-Luj aJ 4 ^ jli^ 4 j 1—p! ^j_SLaJ 

.(JJjLlH ^LsIjJL tTi 4 K ni4 

. 4_o_iixj^ Luaj! 4ljl& Ij ^.f tl fclCt (*) 

*1 lS- 1 ^ *—Sj-L-ijj i4 ti i .»! ,i]\ jjLjajiJI dj L~r \ ^ i.-'it I J- 1 ^^ truth ^t ll-k m ^ jj! 1 Jlliljj 

! jLa , drt'iA-*. LJajI (3 J-^3 — 4. 4i KI \ isjuia $1 — ^ ~*j Tcihu-all IJ-4 ., C-ti tt k va l fu 

(jlii 13] i ^ j *“ truth [jl -5 Ll ^.^*1 i hj ^i jl 1 ^ 3^11 rlj^a ciuJ uj»j i oL4 

J^jjl £j-H ^j-XiL a . 4 Il^i d-»J 1 lJ lC truth 3 ]^ J i llLj-lLa 1 7\\*”t a dluJLiJl 

Ld-jjir^Lull J£Lii_* —J L^al ^v -4 ^ n^i ri > I Ij 1 Li 3 ^Jj-<mj uj3 3^~* 1 ^ ^ J^Lljus CjL^jsI (_^A 3^ t^TI 4 K Ca 3! 

^JLc 41 1 i.l jdj jdl i«aJl t —1 L r^ Jl truth I^s a 3 ' a I J-A (j J] ojiLtjj^/l 1 n i 1 i 1 ^ i Vlj 

, [3l-4J-^p-ti] (Y~tO 1 Y ‘ ' Y ^ i <n ^4 ^jjlU 

...1 >L^ iL 7 jl3 ^313 VI V u ^it .[solipsists ^>La^l (**) 

m >» ts ^ j 3l ^j_iiL jij ^3 3^33j 1 VI 43 jk*-o V^ lI"> n 4 LjI VI ^a£L>Jl jl J_u>| 

* L^j ^5 jL ,i " lI.j ^_£j)l_*_4 3^8 1 "j i~n 1 1 ,^-Lc: >1 ^ 3 ^?-^^^ -L 9 ~^J 4 1 j!^t->^ ri 4 j 35 ^ 3 -“ Lvi > 1 j | V 4 j] 

l^_Jj cjJiL 3 i^oJliJl LalI^^ r_y_A L^jISj 43jUJl iiiljJI 

tjrtj i jj-rt-”i\I S^LjJl 3* 1 * i 3! 3^ 4 _jJL ii, 1 JflJi-3 l j-u-iJ i 4—x3j n i i ii tV 1 Cj^t_Jr3?—Jl (j^nu 

' [(jL-^^J-tl] » rlf ^ >1 d ohLjJLl 3 ^J* ■ ^3 





(Vniuli 


J-oLjiOj ^alxll ^iajL-4 *jl -l j r-VL ^£jL*JI <JLj>c_4 

3>a OiJ LJ U1 4j..^ A.ujj>Jt £ Lj^lAJ I Iv-LC. La j _^ T ^ i O-iLiaJ 1 4_uLijJI 

C-^gj— SK. 5 i \ i ->■ jJj) J ill Ijr^- A i-LU-dJ jj j U L . 4—ZiLj o J SLII £j^-i-ll 

tjl 0 ^i dl *<LuLj_£, LL^c ^ r< -il olj-tijjbjJlj DNA Uj aL>JI 

jj£J i jj_La <Ol Lcjj <Sl j tJ | wiLjJj l*« 13 ljj-i uLILLa 

<?Jufc J_x^» <L)J} 4 ijJjSLil jLs^J ^Jja ^AjJl ^ 1 C i Li* L^-jiSLa Q.H J I Ju* 4 mi ^Lia 
jjLi \ t n~ \\ ^ JLaJ 4 .* j nA i2 -1LL* C i jjui ^1 * cli LjJ 1 

L^Lfl-i LxSLj in>LSTj. i l»j Ijlc. l_4 ( _ 7 i3 

» ^ n f 11 14 ^ 3 jlj 1 ^ lIgu.a i 


ii$it ^ 

ajjUll i jA ^LlI1]1 1 j 11 g j [4-ujS iuJ^SLlU ] 4j j j*l 111 "*>V| J^aLi-ii Laja£. 

^JUl. 1 LoJuic. t4 j ^iil JojL^ {jus Ijji c. 1 La Jl^w ^Jj 4 1 f^i i v_U,] I Ju£> , 4 _l « sl^JI 

j.* VJljj *—>Jl Jii ill jJjLLj^a (jja j_i] V t _ 7 -iSI In acill i<Glj — ^ 

I i j r * Jkni CjLX-U 5j ji Ji*Jl ^yjg- >l ^> -Vlj CjVjill ^LIjI ^Aj>JI 

■H ' 14 

* La LLlJj ojijj I>>1L (jjSj LitSlj La * 1 f 4 ^ 

JjVl ^jf ^ 3 1 tjyj 3 >^ ^ J ^ L> J-O 

j)L> ) t,L 3 ■ g .rr ^ ^ji i worldless cjj. <v 

^La 13 "1 <yil La ^ , 4 _ijuB |^J I 4 K in <vj AlaL^x^L! cU-sj-jJ| t LilajJ (J-Aj % LaLcJ 

'CjL-^jJl-JI jl ^OaLfcJt i-Iaj^ Mill <-iJ 4JsjLuaJI -bM' 

14 -g jl us ((<^_)» 4 -j-L^^J 4 %j l i^v {( |» La 4 * 14^3 C-uLi Ijj 4 _jI 

,4^3jLu3 (J3^ O' ; ,'TJ Hujj 1» 4 j i^rtll tjLa 

^ i^LoJl l^111ju 43-iL*43 3U:a oIjLljJI 3i 3>^Jl ^ 

. 4 Aj 4 ab1j Ll^-LlL* 4_>ijIjj 4_iiaild ^-Jjl jj 4_1jLc. ^JJ 4j_aILLa La J-ic, 
SjiJL 3 ^jjj>-j 1 j reliable 3 L L^JU C lu^JJ (jf SjUtiC CjIjLlc 4jI 

, ^ nU f,a j jii 3 Lij {jA 1 gjL^ 33JL! (ji t(LjjL^a^O <Ul! 

. 4j.i_3ljJI t j_a rationality ^ ^ 4-j^5*.U ^jl 4 ijLu^iiL 

l ^f ^jUj .4_ilijJI ^jLil3 *4 _*_j j iij iL^JI 1 j r 4^M-i L= rational (*) 

_ a. fcl.l L_ai ^ 1 1 j* iJj t Ijl-^J lj!— tui-i^i ^jx. 4 _il—-*=> jJ ^ ^-^jj 1 J ^ *Jl ^Un 1 < jjj rationali^ni 

. [(jLu^pit] k 2j2±jH'} yJsLi uAj rationality 





ifilgJI qc 


Ju£- j myj 4 ri 11 *f a u 1 o 4 j ^ U11 iJLSJj ^^J-C j 1 r I 

4 n i n " a j^jjtjj 4-15Lc. i L^J 4_j_S l_Ll 1 4 * j>>n1| j w 4 ~ £ 4_i i^nll oJ-& . 

cli 1 jVm Ll ; 4__>-1j—<-^ (JS tl 4_5*^ *J\ CjI J jin H c L-4 


“ 3* _ 

f -■ -ii. ■ &■ 


! tjr iJj_>iJ ^ U i * a <J£ (*yi 1 glln^^Lft 4 j j\j -* "itl 

11 *1 jk* A jl i*_Z jLj-LiaI 1 j3_L<fc Jl>.| j 4 t 4 -j-loL>- ojLu^rL 

* jjlaJJL I 11 j_dJ \ ^ ■ L> « t » La *LiJua 4 * j I 

j? 

3jl j tJI tSjl j C 41 4 tl aJL^o 4 t 5ljJI L_4jJ_£. 1 l £-iLjl 1I j j r j9 

-wJjLdfcj La Ll!LL i \ j>- ^cJLf. jJJ Ii£* J *5jj^-tJaJLj 45jLu3 

(taJT 5 i La i u 4j cjLlLxII LgJ 14 i,.,IL4 lIiM^Li Sjl^i LiJLlA <ji 

ti-lLuk ^1 I5t - '-iLL«11 ^j_c_ Luaul L \ * 4-2*0L c<— j)) 4_4_di5 I ^ jX*J 

^J-O L tJL J JftJ ^Lllil jLa 4«L_J»J (( [» ,Jr^l_l_ua_iJ | LlK ^lc. J.^ ~ A" 4 fl_r fM 4 4_LLl 
<jt ^ ^-itaJbj 4<CL-J)>J « 1» 4 n>> n il jlj^J ^ 1 . 45 jLo> a T» jl n^l 

li| l ^xSLj <jj| 1 Jut dJLi-k jjSL; lP ^ 4 n t n " tfv JJjlJJ 4 j_ 3 cUnj^Lcu ^ 4_5 uLl^> ^jjSj 

</. T» (jjSL ^ ^ ait jufc I*4_5 jLuo «tZjjLS jJ L*f>» ((t» 4-4 4 lj-L. (;jJLI Jj-C- 

, 4-i5.lL 3jO JJv 5 Ju^ujua 




1^- 


V (_i) Loj-sLl* 


j^jJI JjLiJJ <34-^^ t—i_5jJ.I Ijl^ JjJL (._,-V jj V 


^1 JiQjl ^ rtU (I,I Lfejl g 4 n m Hll ^-jj1j-5j| jLL| ^ j iu \ J df . L^J 

t4 j t4 ^]L ^g.ljJu La Ij-Liit ^ isyj ^JJ 1 Ju au t (^-il t jl>-I ^ ?* <a4 i4j^J 
^LLI Ur B> , QjjJjcl} 3^^ l 5^ ^ 4j1 4-^J-i ijjLfljL JJJB-a p (jr Jj Jj$ oV 

4j^LM 1 fCu^juL^ i,iV i-ga-ju>J.l 4-u^J 3^) (J-3.3JJ f nt jjjj mi uT ) ^VO 

.j<uol^SLJt 4 _i_jl5I j is*\'tc JL^jV 4_djj-L ^uAPR j l-j |i> Lul^i 

4 LA t 4 4j ^UJ| I^jj Jjl L j r >d>J> a j * 4 A^mL 5jjJu>. Oj .L^ j^ i 1 1 J lJ—>U 

v^ljLv Li*3 ^j^SL-uj I oV i 4-Lni\I ^ nJsLiXL 

JJjc__!iJ» ijr ^> I J J-dj J) i j J J-5 j_juJl 4-}j ^r^ll ^5 U j <_J I)) 4 jj-jO 

4-lSj-4 {JjuLSo , 0 jjyK t_JaJ 4_!L>. ^ y — i 4 grtl P'j P (jwuii> (jJI Q ^ _i i 
Jjjlc P cJlill 4 -j-Sj—* jjjuLSj JAiLj J ^yaj J if II ^IjoVI ^-Ll P C-i-LIl 
oi _lLlII i3-^^ 4 j j jf tjjjuLj_3Jl ^jL_jj . ^ Jk_>I 3-^J ^ ^ H i>L>oVt (Jjia 





frOjI^JI A>Q IlilS 




a n n ,Vij .1 


! 


£-jl—9J 

,w _ r _ 

tJ-2>-^\ ^ hn I lJJ J-CjJLj ^J-U 1. fl, j LsJlIc. i3j—iIuL-^t <j-aj J-Lc P' ^-U-tiJ>J I 

SJLIj ,j] liU 4 In j u ^J| Juu P Ji-JU 

* j 

(jA-1 ih Lt^- oaJ 1_J In cLJjJJ LsLfJj) 

^ a 

Ljr jfc *? Jut ,P 4 j ii j all 4 i i>U 4 x a (j^SLj I u-j-3tJ it'j t 

^j^Su Jj t iu a ^ rt In ) a jLLJ (jjJj n L^utj i4-IijL_uJl LuLuLaLLa « tu 4u-jJa-dJl 


t> Jua " * a « I)) 4 jk /Jn rt 11 4_jJLLa_Lll 1 m i1 ^5 ^P 

4-J-usLJhJI I? Jut (J l_J udJj £>Jj^_j_a ;4_9 JiLlo « ^ l_J 1» Lt^uuiC.1 J_Jaj . Vl 
J t^k tsr >1 | Jut i 4_4 jjJ^> ^Lj P r ^ J ; (I ^li 03 J ^wO 4-^3jJLA |-QU , „>ll 

vCjIujIjS lLu-jj ^>-9 13 La 4 t .n 43 

Ju>. LlJ t^JLlJl O-i / nil L^jLiua (J-^- 41 - 1 V I Jut jJsl^JI j> iss'r. <j| JL_u 

Ijr 

3j-L ^yic. P T 1 it ^11 L-jJ 4 i jjLj ^ un nl ii.l_>i> 1 4 _uJ4 4 j I 1 "1 r. VI 

JlLl ciUi Juu 3-L SJjuui i_<ao_SJ| ^LfcJa lJjLujj £ 3 ^ 4JV ' <?L>uVl 

4 1 1 fi^llLj 4_j V^uuca jljo V 4 _jLs « i» ^ Jlu^ 4_=t_Lu^i LiUjJ La Ll Lh^J 

^j_a 1—j jitn ^ 4 j 4 jJ ^ ni “i a ^ In ) a jl In I (3^^ L^jl . M (__J}) 4-J— L£t fill 

c£JLLt jj-ojJj i(( ()> Ju-ui LaL^j 5 J Vuo {(lji) 4 ji>> rtTI * t ! ^j-4j jlIc. jjL^I^jII 

(tujflj (( 1 >j J^5JI (jp9 Iju^J . L»^j1K fj aiiajj 4 r? i ii" a ^jjI^j 4JjLc ijUaJ 

v SljLiii-a j*J^ L 7 ^~ ' * j-* V 4-9 jLua ^ a ^ r a i_$V Vjj . 1 ‘f 1 a V 

4 j r>k 4 ^ I £jj& j. 4_ol3 1 j 4j (juijJ {j-^i 1< J ‘t 1 l» 4 _>.jJL9| JlII ^SIjJI ^ 1 rt)c. 

4 j~ 1 1 

IX U 5j-tLLa 3 jj— us i _ jr 9 Ijji i a L>.1—t-bul _ ujJI L-oSj-t,! _uaj] ^ iL aJ 


jaLs l 1 a 3^ ^uJT 3L-L1L1 ju-oJI 1 a A V Je iui 

L^J I/4jI JL_^Jj (jl l_a ^ 'j a ^ 1 ^j U "—luj JljJuIc . i J ^ I J-u > .) ^ ju 


<—9^-C ! Lj I » .l' $ t j3^_LaJ>J( rj\J P fri >J I Luli {j£L La 1 ^1 -1-/II L-9^ 1.1 j U_9JOLJ 
ilojlxxa ^>0^1 jtll ^1/uLt 3^ L^jjocZ 4~ i <J a Lf ^_yjJ)) it(X 4u_i^j-a 

La-^u-a 3 ^ 4 _>-L>Jll ^Li-cslj ^H^LjoLJI ^jL^ tSLulS LJ L Lo^j 

!j lj t L^JV JLu .»!/ 4j V^Lu r ■>! (^,-9 ^jiUla J-L^ ^>^_5 ^ r ‘t “p ^_|^“ nil 

t'jij L I *N o9j-_c:i Uf» . 1 ^ 4 frn/4 4 Hfl ^ Sj i M 

3^u 3f i an^J-a jiLo V . p^". jc-La! JU g »L-j ,jl ^ 1 a * a {J? 3 ^ui^ul 






LaLqj 4 j] Cu> *jJaj|)> .4 jui ^kOjIaIlJ 1 *j^ 3^ VI j-la-J 4_gj>-j 

s_3 3 -^ A[ jU 1 11 Lp j^ jjLdi,I ^jLl t a <-£j-C. <_£ JlI I t4JL^_5 (jl (jr ic. 

4 j. j A £_j I 3 J I ^.uaLaJ 1 4_ij^_£ (jl^ J- 4 -^ 1 1 L-li <■ ii-i 1 A 0 Lo- 4 -uJu 

* ' 3-oSLjt^ 

1 ^ j 4 ^ 3_JL>Jt 4_iij^Iaj O. Steinmann ^jl <1 rj 1 mi 1 n ^3 

4 * _--- — 

<■ ^j is \ lLj 4_S_i 1_tti d ^ lr OJ-L^l v I Jl_>- I 3 n 3 n (jrybL>oVi 

C(j l_j |» dil <> j 111 "v ^j_jta £33 £-LJ ^g_j 4_2jj_La_> 

J^j trap 5 i JLj^L^^a j _ jr b P 1 m 'vJ I ^_3-ic i [3 <1 i^] 0 (j-*j 11 \c 

01 Jt 

\ J-A 4 ~r 1 " i ^1^ Li) I |^j * t ^j_4j JLi£. II ^3^3 ^ 1^ 4—aJ ^jj Ll_3 

P ^ 11 n -v 3 _<a_i ‘ jH Ju>- 4 j-La 11 ^^JL) £j j LtI ^>-3 \K < »< Ju >-1 J 3 JL 1 * ^j-uL j_oJ I 


n _y 

Jlj, 1 )r 3^ *t t (j-dj 1 * ^ n tfL^oVI ( j r 5 4^J 4 ^ al>. f M jij 4 t LiJj^ 

_ — M ~ ~ 

iU-lJIi 0-^^* ^j lr 4 *r j "nil 4 jl£ ^-3j) * *< l_-a LIj— dJ ^<iljtJ 

(jV ^ Jl! t LgJS VI3 IjuA o) L " Lt <J3-dJ ♦ tri 1 Li i__j_tjiijj 

JJJL-i ( dj /S”i 1 LjJJ l! 1 ^ol_3tJ 5 4^-4 j ic tr~i "k! I ^j-<0 4-AA^Ij 

I J-4-C- {j ij^t-jlaJL nj ^JjVI 4 rt) iSLl 4 J-=>* j! 4 

SjLill 1 “f 4a 1 ^ P * *t "^11 3-^ <—x-i i It f I j 

tj3 4^J3 ^-U.)U > u / ^ f 1) 11 J3J3 J 4 ^ ^ (3^J dh* 4^-L^ij i 

j? 

V " ml JlJs 4j^_i_u CjLajll 4a £j Ls pLc^'i/l ^ j }S^_> V l ^ Ij j 4_lj tt " i 

^ '>^-4 6? 

^3j_LdII 4_J^ i i II \ 11 ' to^a j> r<t \ I L n n rr i Lc 4JL>Jt 4>JuS J_>*3_l J_& 

fi " 

lubj^i ijr^3 +4 5j mi ^ 4-^3W ^ 4jjJ CjjL? V i~ii\ I Ijla ^jV i!>L^ 


SLsLtlaytj t [j. a is>\ 0 ^j-^J 4llc. CjI -<v_i uj ->J 1 L j-fl ^-3-3 4 jrt j^v 11 ^c, 

JJ ' n i n 

4—lS ^jJl II 4 ?L>uVI ^4jl j 2J1 f iifl 4_jJiL>- *-l»LojJj-a ^yJI 


jj I_l_dJ 


1 J rt 11 1 4 1J TI <1 ‘n 13 i |^gjU ^3 "W 3 —d I I Jufc * \ lr 

mm Mi 

4^3-t-co • ■ t 1 Ju^J . I ^ ^ ^JS” 4_5c_pJ 4 -jj 1^ ni C (j-4 I (jy-Lc- 

i \SL 4 j 4JjL^JI ZLal m1,1 dju4 Ji-4 1 lu J j^tcn ^y\ >n^ l JjJij] <-j1 1 ji Mil ^^3 

,3LpJl 4 -Oj-Lx lt j4j <?Jul ^jSLl ii-Lajlj-lf) (j-4 I J->- 4_JLi 4_>-j J> ^ 1^- I-JjSLj 

!rt r II ti ,<JL«J! Hsd^S ^uJjLi i —OJy » ~ I Lm^jS i4_jlij-iJl < _yid ^jLSj ll iXj (Jjl ,^3 (*) 

jf i;4_LQJ^3i^/l jt-oLaLi-uV! ^3 r Jia I 



J** <- i < i t\ 11 C-i—t-JLJJ 4—"- u i-A (Jo £ 11 1J £ I « " ' > 1 A ij 

~ '! -Hi 

^lc idJj udljju i u V cLbjJI jjL*- -Laj ‘J- Bell j_}-ij J-<j-c 

4_ajJ>U 1 4 j n 1 >J L ^JuCu ^jLaJ t (j 1 4 _uLj *j- 4 jjy^j "* n » Lol ,jj» 

*jLtjVI ijy£- '^-J-Ll 

l M ilMa 4 i * j-bI^JI I J—la j-u J-jj tj^=* O^ 3 jeJ 

jJti\ jl£ t:>j SLi Lb- Li LL<u pijIjSJI LL-ili^s 

CjI a -ii nJ'j ->J 1 ullj Ijl->- 4-? j 4 a-M Cj Lua L-lB VI <j*aju ^JuSj Jjj 

3JjLb (jl ^.* i n *2 j jL*J 1 £Lj> j 411 ^b j->- j <j;I Ji-^a t ^ , 4 j 4 11 

O Llxi I j n 11 ^jVj) -<LiJl>J1 Cj l^yj-4 IJ Ll] I ^_5j»-L 1 ijlju^Vt ^jX. i ^ *■ ^ ^ 1 ] 

oLuioJ 4 -ljv 1 nail cUAiJl CjljJLaljLJl ^jLb t4_LJ £c_jLjj j ^ tS i 4_yo1^iJl 

jLi-jJfc-'V 1 ijI i it>J £_bIjJ| ^.iJa. ?eJ jjl 4 ^-Lc i4_u I (j_^SL jjl L—OtJ 1 4 « ut 7t 4 
. LcLu ^jc. j.^nv ^£jr^ JL>J! _^SL> LqiiL« ^^Ldl 

i 4 fig /f j « ^LkjL Ld>L-Lii jI ^$ «ji i i l» Sjjjij ^jL_u_c.1 J_u jlJwT 

6 ~ 6 Jk—>■ Li (jl £)_£_<iJLI i2Jl_>JI i>JlA 4 1 i ip j —j—£. —i—i-’ 

•4 ** 

O - ^ ^l_jQ-^Jua ^jaSLi 1—41 Jl jjrt,<> j f ix 1 lr ^1 ^ *i i j ^11 jc_i^) 

H y _ 

lJJ 4-J-S'jjQ | ^_u i Lj_B 4.Ug. A(B) ^ySLJ * ^Ll^Ll^I 4 i n 4J ^Jj I JlIcj i L 4 L 4 -I 
^JrU (Jl 4 _lLL^ 4 j iioj-B J_u J-uaj (#f) dL>oV| P(P T ) ^ j i n \ 

^ Ub. JL4H*-> A 4 L t jiljj P ^_ijLl3 jjl t jj.l 1 i — fj>. t^/0 _L_l_uJ 1 

4j J-J-bj I 4 ^ .ciJJi^-Lil iP j P 4 J AJ-Jl lIjIjIl^IjLJIj n 

*jJ, I jj I ^ j i>> jj ^iiii Lj A j , B j L^J>J 1 4-la Lld jj P ^_yj L±B 4-y j“ I j 1 ±Iu 4_1j Lo-4 

ijr^i lil' J^LIaj V A 4-L-J-jjJt Lj-xLjU I 4j?r JjLJ-1 I 1 4_J>k I J^.-£3 ^3j> " nj 

*1 

(jl ^ L-iJfcl JL>-[ ol I 4 4 X 4 J y U 

1[_J-4 \—i 4 j t BI J) ^ 1 j 11 *>. I 1 L ) 1 ^ “i; H ^_jL_t_d_£^ ^ La \ \^-L^b 

l_LL Vl tjUs ^yB Ly^J-^f ^ 41 Ijl : J^aAJ1 £jf Juu j>^ 

1 4 1 ^>f {^jJl 1 L 11 \I ^ l la t ^yj^L i - 4 *UJ 

Jj_j J t J1 4 2 >- VI <j^tu ^k\ i t)Lj *^ru-bj-it! {jiJJb {jjz LB^yLLjl 

t J *1 Jl jjLL inequalities cjLuI j i ll L;r l^ ^ Mi 

CJLj I 1 “ 11 —£> ^jl ^yB 4 > 1 "t i!I a , LA JU-^ * w? ^5 w ^ 1 4-Lo-JaC-4 




I Ju* i, "i i tit j ,-4-Ij I j£J I K A ]t£L 4 Clil j l :"i ) j[^ j "i . n A Lftjl J ^5wj ^ 

jjl llLI— tii—JI 4 _JLv ^ ft ini L* Ijl 4 ^ . i > <» < *1 1 si jJ \ ^Jj 

d ^ L 4_iL Aj. “i!l lfi[2yu- jJILaj L-tA <<OJ lt Xj 1 <L.Ji <Vl!^Ut 

^Ldl ^Jjj-LaJ I Ci^r't£ JL3 J-U JJ^- 3 IL-£jJ) JL^mj^^I 4->i ■ n > 

.J-^ljJlj ^yO 3 yj jLx>-^l 4-Jjli>a| 

4:9 J ^-3Lull jL£” I Cjjj^-Tj <<jrti^LJI /yi oLlj^q_^4 3 JX- 4jj, y Jti 1 iSj-*-^ 

^Li* '<y<^ ji\ A. Aspect rAA ,,! ^VT ^jul ^ ^ ^av ^ 

[J-iLiU jJliJl CjLljjLj_3j t 1 fl-iu J J 3jjJI ^yl « J-XjO j U J i 

(<J LjlJs I 4-3t.fj3 Ij 4 ^ j " 111 CLutS" , £rUI ^JJ ^ ■ l^-lI L) l i i Ui <_uN I CjL-uLiS 

1 1 JjLfl-a cLcjl i ^ 11 j «Ll^JL>JI LLulfLy: l_LL>- ^jy-^ 

JjLui 

(Jl—^—a-j^U 4_ lLiL -SJ1 j». I f <j-£ CLjI s-ifi g- i^aj Jj—L j I i jl r i-jaj 

jjl L_4 aLI^j ^y^Ll jr^i i £ 4 j? ■ *«" J-^—^ . nonseptU'iibility 

4jj 1 3 Q Ljr $ l J I Juij • h t j JJ ^ Ltu 1. IA> t f 4_iu 1 l A1 4 

jJw ^3 La,iir uLi 1 _iLiL £j\j 1 ^jli u LfljLiaj i ^iL~» j ti,,~ VI ^j) ( 4 21 *ril 1 

l^yj I ■ J ^ Cj^ 1—.j^ltLi^oJI lLuLj tyjLh. ^Jl ljUA J \ l" r VI 1 ~1 OCf L J jj 

t _y>L>Jl J~±J 5-JI *\ rt“ u' >L»t-S La Ijj Ll <fc5L>o LjLl^wI (J5^L ^ P ^J ‘ n >«-tl 

j_A I j_a /f j /t ^jL^L > oVl l 4jLf. ^JusVl <ii>JI ^Lj-oj 

< u i j 4 j i ^a, ^yoj t i ij ^ jJ I ^_-aV! "t 1 VI ihj ^nH 

LaL^j 3 * s L^'aK ^>~lL i g ^Jj d ,, ML jLlj-v! tj] 

* (jl i i ii I lX>- Jj ^jl 

I Lftlj Jt-3^ ^ J Li-ca^u^U 4-_il:'i_3J| |^JlC £jl An dj jjwua ^ 

V l—(jjl * holistic 4 u}L£ 4 _j ^ L ^ ^ *blj^^It LSLul^ i a I ^ 1 «j 


£>JJt jj >-! tjJ i L^ 03 ^^ L>^ ^—' 

j^J-*_tl J14~i r V 4 Jj-Uj ljufcj *j«JLx!l 4_i_jj ^>s jLL jj V ^IjjvVl 

^>Vl Oljl ur-VI (j-C. Jj- t -CJ ^JUil l j K c J /*-i n r <a 4_j_it£w4L ^ AAdJ 

IjlSj J-jJoJL 4 jL^ ii--i|j_i^ ^ L I JlA L-jl Jfc fiot ly 

4-J-i^Jj 3-^jl ft U 5jj Jr^ll L>JlA^ 13j>J) J_jfcj. 1 a ! f .i -V . Vl CL^L-uIji 3 ^ic. (jrJ-a 

. [reductionism 




pJLijIgSJI 


cyil <_dJi * «Lstj_3t-ua l ^ j-3 jJLiil £j 11UI o-L-A Juai tJaj>J] 

Jj2j i 4 _j_ 3 L 4-a-jJu ^a_JL*J 1 ^j£l 4_1 jj^yjLo <d tx > a I ^1,1 Vi i nl < ^li^ii ^jf <L)LSLcLj 
(jLi (Jl^J I i ill £yA JuJLaJl 4 aj L. 11 1 jub 4 /Ti ) 

“LajIrw 1 {j-JLaj 4—ua 1_>JI C_>VL_>Jl L y?—*J 4 jI ^ I t" A iltLaJl 

* U.^L^Lufl 4 jU j 1 cjUs^Ll l^Jau {j| !j_iiLi-o I^jLj ^jVjLljj V 

jl Jl£.^?I 4-L.yJ IjLAiW jLlc.V! ^J9 jU LojI A oVL>Jl i5J-A JuJUKJ (jfLftJj 

yytaJ V i>y> l kLl l Jl>J Joi-^Lj 4_talj jU t JLv ur^"J * j-j-iJ a.^iTJIj 

4aJ-*j^ ^aJI L £yo 0^^ i 4_ijLiJ^_i-4 dj Li_L/LxiiUs ^l l^v i 1 1 jy>-j <, < i m \ 

. 1^y-dLyi lyjjLi u j I I JLA 

SJIjJI (jl LaoLLao 4 j n Li„i^Lj JjLjO JLi--sJu>L! 4_lL l_JL!l ^,1 r. 

4' ii~< 11 1 1 1 I JtjjJI Lv La lH>L-^vj , n^. 3 juJ 4_i^jJ.I 

.4JuU^| CjI— o—j < fi *»JI 5JI_a* (jr Jt ts\ LJ 1 ^L aA-Aj > ^ j m > 

i_j >.yl I iJljJI Jj( t ■ ~»-j ^.gj I i ^L_J 4 4Cj Ljj ~ j} n 1 1 jf L^[ '\JJ " < fVl 

^ic. *Ljj ^JjLj 11 \ t1, 1-n.i 4-fijLsJ V jl 4-jijLa-j L^-Jl 4 j iii lijj 4l*LAJI 
%% 

I^jL-a I (J4_J 4 1^ l a 4_JjH->a JL^ Aj^«L! 4-jJjL-SJI ^JL_C. (jlJs * 1 JlA 
^ J-^lOJI Agil 4-iaa^AVl_9 4, ^j^i tl 4«iJLi 4g>-j Ju Jl-x-43 <UjJai 

. 4.Ujj.uj 4g i < nl4 O L) Lj j l ^ya j Lj La 
i<Z j llijj'SJ ^L ^JjL jjULja jl ^JLucunj^U <LjLLSJI ^JlX, 

^LaJj Ly-yaJlj tl ; ,1 jl L-Llo>JI ^ya 4^.J-Ltgi_>a 3j_iJa_Lfl 4_i ^ t _ < null 

L5 -JI I—^.. 1 r ^ 3jl—11 jl — ii~i lu I < f i t .1 llj i La 4[^3 -J»hJ SJjjSLU CjljjJI 

. L> ^ u~\ ■>. C > t LflJ vjl)I j-fj Ll!I ^yO JjJL*Ji ^yJJ 4_*Lu^VL i t L yi V 

*• %■ 

J-4-itJ 4gaj V 3jjy_uo JL-ta-JJ^U CjLyJ^ylll 4 _iLL5 ^-j-jlij 1 4-ywL ^ya 

^jIa B tjLuaijM-l 4- >.i j L J I (j^^j {j! ^jjlua-JJ Jl!I lLIISj) Laf .j^yiiJI 
jjyiaJl I 1 1 ^ Jl3 lyjLS LJ i^ak. LsL4_glJ . 4-iL-Ul ^y-A^iLU IjiJJU l^gSLgj 

. f fc| ^ LC ’ CT^ lL1_Ll5 t4-l^ ^jJyy_u-3 ^jJt 

L^V 4j_AyLl a CjLJalyJL^I ^j I _^*JL_j 1 i j. 1 j 1 tl 

L» —uaJl <Jjl— y] ^j-SL* jj t 4—ij( j). mi tj 1 4 Cjt J_ I >LujJ jtLuaj 

p LJ V 4w«a ,, i V ~ f 11 U 1 (j < ‘ I ^ Jgl— Ljuyl L Cj L-ia 1^. “l 3 V i jJl.^1 4 J ^ I ( n^iSLl 1 
JJJ L^jV 5Jj n t Jta jJ_Aj f ^y2bj i^gjl^SJl ^Lj- j 4 ^ya tjJy ~ >^.11 


'» 11 


i In n 4 l1UlJl 3 Trill j 1 i V L L^_iJa_>0 l!ljj „ <3lyj_ilj 

La JjT I A3 ■ ^ j ts~r lj) 1 i n ! L-L LuyS LrtLkij (J_a /h 11 43l_Laj A-A ^SLqj 'iJ c^il I 


ij ;Jj L^_-vj-a fL ij j /ill loL-ujI <^3 I jl-Sj liILLji l)T <a1j-2Jl j^aA i ^.4.^ L 4 JJ 

J A3 ^j In . X <w c. I c-jLj£JI \ A3 ^ya \j-j- lyyv t_y^i ^ 1 j t 4 3 ^ n~ 11 jlylJ I 

4 j <^>3 11 3 jLc-J (ytJ 4 jIb i 4_) J1 3 1,1 

3jJj Lfcjy-u <j1 jjfiil 4 j m jj^JI l!u IA >. VLJ j-y-j-tI Jyj-uJI A_n 1 t 11 j Aj9 
i ^ i ^LlII 4 3 11,1 ^Jjt_yjI ^ya Jjl CAmJyn Ojjjj ^jl£" * ^1 a" ft>Vl 

aUj j-juj , ^ ^AA a! ±J 1 4 j 3 U 111 L^_j_yAL>. jj U 1 11 \ \ jA 3 l 3 J j_A i_La_>-Vj 

^#31 1 3 <U 1 4 IL&I j SjiLnL J3 jU q 11 <1 j 'Vj tj l 4 L y ^13 ^j-yoLjLJ 

J j C. jl 4jylJ_4 SJijyLaJ Lyl j mj j Jj ^ In V jl A 3 r 11 * jjJLoll Ja j Lu "r 11 

^-JaJ QqSLj L*jj jljjVl ^33 f ly _3 <jl ,1 ii ^ * 1 —a A^- 3j—A Li—a 

— ^_u1j£j( jqJLn ^3 4_^oL_uJ| d_j_a_£ lyl \ lZjJJlj>- 4 ,1 > n"i 1 | ^jLj ^LiLaj^l 

“■ H*J? 

(JJ^LLcJ ^ V ijjyiill IAA t j-4 1 lj.iii tj A c rj t—ibSLJl (jf (jr^- JL-iS'l-jJl ^jJ J ^y-3 

CjLj 3 * a c_si i"i"<L I Jl^. ^ \j 9 ^ 4 i n il l Cj-^jJI Li£ Lllit 4 3 J 3 -fc.Tlj % lLLIj> 

, 4 j 3 I ilia m a CjVjL n 1 ] I yd ^y_11 3j^A>jl 4y jJl 

M 

* LI ^ 31| aj 4_yuftLj Lj-i^ju ^3 LflJ^a LL LyyJj i aL! J J_^3j 

^ truth tji i t^W 4K^ a jLl t<t3jL_uJl LdLIl aLL^ ^j-4 4xtj CxJr i i^~> 1 i—! L i.nVj 

IJljj oS^j^LJI jLh>| Ji-1 J 4 jLj 4 3 ^iyj (^jJI La)) ijL-i-uj 

^ 3 (J3^ Li_sj ( h ij njyc, 1 «V , Lg °i :4 J 4 Ly Ij 3jLi^L 

— jjjyLajI LLuj ^/iti ^3 «3-iLua» 4-d5 ^ I jJk " t nl ^^^3 — La A> 

. 1 flli-na Lya 1 Ait3_i_u! aJX O-^ t-y-y) L^ajy^ — mi 11 4A3 L njya 

1 4-1 

iA 31 ^ 3 4 4-ALyi^ ^1 Li t"i J ^~ ) 1 tSJiill i J_>J 4jjL?c-4 ^3j 

J JlaA- I ^j3j +43jLua LLl 5 t njf L^J 1 <<J^J 1 J n U "t 4 l^jl^. 1 

£j!=l]L l " f . f <jfj) 4 3 “jIL 3yi> L^jLj LI <?ja < n iyj ^ jJl i.4 mi3 i LjI i iitjj 
JljIjLI ^LsAjVI i _ i i I ii) a tn ^ T1 j:j_ui ^ ^ ^ ^ 4_3 JiLl^s 

.tf 

43jL^]| ^uajl ■ I JUjLrtlJ IjLjua kZLt3-y3l ^^ 3.1 Lc, ^ In 31 31U 4 K Ai aII 




jVuuljUl At. A... I n 


4-33 1 11 CjIjL i_i_! 1 3 1 fjy JJ t J. \ ~i i <a 4_j ] |ju» JL 33 4 ^aTul^SUl I^xjISL a 

4 J~r J3 jL^L_U ^jLjJ V] 4_uLk ^Jj t I 

4 11 _Ll3 33^3 V LaJ-Ld [ 4 ^ 3 $ fau jj^Loj 4_ijLi£. a> i i n^ .V 4 j\ j j 

3_£j3 ^Ua lIsjI l—a [jr-ic. < 1 !LaL>- 4 " ^-3 " a 1 ^jJl jl J t U 

3 : ^1 JjL^nJI cj^Ij ilu^ i Adrian Kent JL 33 I 3 Fay Dowker 

jc_l1j JjLluj La ,3 V.Ttjjtj fj Lq-^jV il^cjLiu ^Ic. ^ LT jiJI L^I[ 

4^ljl mj| Cj 3jfr^fl 11 33 1 ■ i.“ 1 1 3 _utj LaLq_i 

(jl V] ciLLal V Lt—uLuil t *■ ‘ I a > Q t£L)!l I^yi jcijJl jjl f~ 1 a ^JSL! 

• v4° (>=■ J LaJ.1 i f ijj 

3 ic IjLq £j £LI 1 1 * iU 4 - 33 Ll^ I SLsjLu^ 4J3-3 L^aJI La 

L-hJ I 4 a i-d 111 4-j-aIaJ-U 4 j3J*ju jl ^L~l ~ H Lt A 4 1 a 1 11 Stills 

1 LiAJCja 3 1 u i 1 S„i J..I f*^H * [4_iJ3^-4_u j^Sk^1 1 ] I 4 <l\ti iS?I i n t *aj 

LoJ-lCr idUi ^ lr M iia-3 ,~’lb 4 3-LiIL-U ^^3 <a 1113 111 UI J LSLcu l ^Jii 1 \ *^ 

(jjSo <jl (jSLoJ ^-3 . 1 jrtU^jQ Lg_Lo tjjSjJI ^'r 4_3 jLq 3 4j is\3 l-3Lu^j 

IjLl^oj cLoLiHI ^)l_3 JCJ 0^3 * 4jj 1 4 JI>»4 liJLufc 

(jl ^lr i4-ijLua J_LaJ ((433Li-^ ^-uT. < *ij 1 4 jI 4-33Lt-^ Ci < ujl i) L^j 33 J 3^3 

.lLU 3 y_i_9 tj^S 

V L^-jl-3 4 Jl-l9 ^->1 _i C ^ /.n -tJ 4 X j < ,.N1 CJl i _y^Lj 1 1 nJI LoT 

^ (^J tj5Lll 4U > 7j_a 4 *>- "j Ti i n4 K 1 1 I L)Lu^JaJ 1 jLis]. 4-331 

IjLA jSJ ^1 31 3-iii _i 4 ^1 ^3—^T t_OtJ 4 -i 5 i n _1 1^)3 

.£_j;l 3 l]) 3J^Jj 3 ! Jui^fI 3 3 j f11 4_i 1 QjtJ dj j fiC Li 4. lc. 3 J j •“ tl 

3JLC 3 V} JjJiJt ^ ?4_t^aJL>Jt 4 Jj_l^V! LI liLo 

4 j* ^'3 4-^al V *S jj^L x <LH ^,1 ^ Jo ^ 4 3 *; U 2 3 1 i ^ I J^->- J-iia 

> 4 lj I 3 JlsVUv ^^3 VJ mi j 3 ^jJI Cx3jJI ^-9 4_. in S11 4—^3la-1 olt 


i ■ i 1 r 1 |j| n 

3 _oL^ 4-iA^c. 4j>oL 4 i njiifl S-ojiaLil, 53 Jl>=_o «LloLk ^J[ J 33 J La LJIA 3 
Lilt + 3 _uLlSJI 4.Lj 1 ^ ^3 33_oAx3 331 jj.^il J^L£ r 3 -ulj Jju J3-4JI ^ 1 r C-t-j^-^I 

1HI 

,UL^„ 3 -ulj nil 33 SL 3 I c_^tj : I flj i^> 3 J 3 1 l-i (Ai^J 31 jii/j 4_j_LsaL>J1 

3 SL 4 J ^jJI 3 U-U 3 U nill eigenstate 4 _pljul 4 JL>JL ^ a / »j La j-m aj V i 

llij L^-i-q Ja> 4-Jr j "ill ^Ltj ^Ji "ill ^Li-ill 3 I ^ ifc_> LlA . 4 ~L -v^La 

* “» w ■*- 




ql. 


CjVL>JI ni in n L^jI 3 * 4-rr J-HjS ^jJL-u Wjjj . £_i1G_1j 1^>-I 

jLse-ja ^3 Sj-JJLC CjIj 11 ill 1 j\ g r 4 .jajJ»I 4jl jJ| Jj> 5 JLcL^ \ ^ j 4 l V " J-uJ ^pJ! 

* ilAxij LaII ^ ^ jJjotj ilyjuAus I [ ^ y 3 i^j^l £>jLiaj tjl 4*L^_iiill 

l a t jJl j, jJl^Jl tiJllA 4 jL> jji] 4 jr^lV ~i mil 4 -y j"ill ur^ ^ 1 

» 5 Jj> -i ft 1 ^Jj 4 —j—l-o-lJLj ^qJLc, ^j3 _uaJL 

4_jLj jT * jj-u^aJL ^ jJI JjI gj\ Lai % Ljj L m O j j. i u Uiii^ £ Li r, 

% u <_ai J L^a ^ 4 <\K AjJLa i c-^-1,1 J lj ~* ^ La liil j <i 11 £> n t fl>» 

VI ^Ul ifi Lj j A U CjI J^-i-4 iJ7 3 gjjLjj JjI gLL>o V 4_4_LSJ 1 oj^ (jT 

(j-U-b 1 4 j4 

^3 gV ^SL Iju.i i» i A i^» £- c^jL*l j_b JjI 0 Jt j Ijla jJ-a 

oJ, A LiJ A JjSL (<J 4 j ♦■■^1 jJLa : 1 7t\ la a 5 4 j * 3 I^J I ^Jj 

Sjjlil (jr^ La * 4^>L1 mil 4 j 151 jjl Jj-A 1 \ i in ^iAJ L^jf 4" I If ^JG V ^GlII 

1 “r ^J-4 Lfcj 1 J V L u ^4, i .1 ■ I JlSJ L ■ g_g_La W J 1 ' ' i u) ^_j1^>J \ 

5 

tjc-jjljGJlj * » bj j n 11. ^ j -t i s* I I cilMil 4^>U1 ^ If LaJiIc. 

— JjjGj ^ 1 Is r-J 1 'Jr g f A t Jj' £ II 1 ^ Lj- * £ ^1 4 i i *1 * iL JL>Jl Jjy-A 

Ij CjJl>- UlLq t«LaLi-« ( j T Jj 4jj4 i iU Jjl 4 jj3 Jj^q JjS-cj La 

4 J) tn i U j -A ^ r 11 ^ J_2 j g. j 1 1 I J_4j - 

<^L.Vl ^Ul ^Jl L^j-i uGl j iJoj ^ : 4 -L^_jJJ 4-iJ 

1 a l^i a Ldi £>jla ^ jLjfc-i t fi" Vj ^3 jl_>. ^ ijc. i_4-Lo yiS *_jjL^igj i 

. 1 j Ajuzj3 ^sJLj a JS^ Jj^a 

^_L i Aii Lq_>. «o_^.j h >,I jj . u,-Vj su] .^iil^SLlI ^L»Jv_l3 ,^9 <l_l~£ i>.j jLa^.1 <uJja ^j. »Ai (*) 

^Ul J I IJL ■ ^ i ~»- i-lp ^ U1AJ ^^_iJ^a-i3> d d jj-^-4 O Lxj-uJ-i. I ^yi £jLj-ijjJ1 i^fUJ LjJ>_l d 11 

\ *1_£J1 JuiT LjLxjIj £j\ a _1 iii->Ji CLt \ JU. l IS> d-Jjy-t- 1 ■- ' 1 ijJ <^JrUU 

^3 ‘ ■■ * ^ 4 jl iL 4 £i A i ^ 5 -j-A J i4_uLilJl 4_JLL*_I1 t_jj^_>Jl jJj_3 

; l^jJs 4j g"-w^Llt^ (jrtGj^Lll_^ ^jUo 4jj-tL^t J2 ' “ *j? 

^Jl 4_flXi-jJi] «4j_jjjJI ja^,l %! 1 4 j .4 < ii 1 nU J^LiUll » - 4-^ j t .i^i-SUl ^ Lj-XdJ.1 ^y£. d_xiL> d^s^Liul 

^*L»I ^-—L#jL ^ Aij^ L j-T~ 1 11 A j*_^->-^J,l J. J jCl t ^btJl 4 _iJJ»JlI1 

4\j i>^Aj ^IajI ijr L^ ^-6-^3 Cy^ LxA j-yz .! LjT (+*) 

. yCui 1 i<CLi1 I-L^^jjj^qj^ L^a 1. L 4-“ ^ 1 SuJJiita JM^11 5 j,u 15 ^JjljpU £)jSj L^jj ~ jLie^Jlj 

L^jAxIal L? HJ1 ojjju^vll 4 ^j 7i\ 10« btxblj 0>^ l)I ‘ ‘ uj * \*L& yX. (_9j_i_u jJt ila2a 

- [cJiJJJ, 1] JjjJ,I jJsjjj jJI J L>JL I I JjI. uJa l ■ L i n“ (jj ^_)jiI jjJ I LLa 





(OjuI^UI (vflmli 


L^jJt J-udjJJI 3£Lu U j -^ j jjUiII C_J! j_i^ll jLS J cvI f a V 

i L li 4 L ^a 1 ^ dl ^,1 11 ^jLlllIj 1 jj 1 r. ^Lill Lai 

3jml>- Cm hT JL3 4-LAj_»il CCjL La ^4 Jjfcj 4 j^Jfc ^ 1 lL1_U 

^^Lol L^l iS^y 3^ 3 Jw4 £_Ij g^La jj^l ( _ T 1>- Jl^w^j V ?4_xiLd C_oa! jL ^Li,-^ jt 
2_aL-1 c£-y 3 ’ 4 i im! 1 oLj. Lill La-a ^LSl 4_j_^L^t u^-^I yj 

-U J_iJl t4_u^LJ,Ljj . L^-m Aj ^jlZuJl Jj-ua^J! Ljr 3 JljJlj jj| 'VJ 3j3 3 

!^j-4 4_j_j^_^_lc. jJ-Cxflj ^y ^Lu ^L^uiJJ cjL-t^ V-j ijj-^ cjL* l w"1 1 a 3- ,a 

^ ^ £jr l>Jj—a cLiu jLijl jt i! L*_3l 4_j_uaLjiJt JjLlj^JI ^^JLc -iLaJL&VI <jjj 
^j L^ c- C .VI ^~r "i i f»j 3Lj_>Jl JljJo j.a ~ r-u \ J-^Lj ( j^j I miV^I 4JLJj , 3LL^M-! 

jl 3-*L*^ 3^ L>^ J*- 1 ^ Ci.a1j jjl a \\ j_pj ^ 14 jjJ * LjjL- £>* 

4_lL>.Ij>_ 4 ^jlid JjjLUl jJiJ . 4 jL^jV La ^J1 jy CjLL^ y* (j^oyy 

Jl_u3 4—ujJJ Cj l—>* Lrd_>-^/ \ ( 3 ? ^ Ja_g.T I 4 ^ . L 3 i "I ~ie_i 3 l ^ 3 ^ 3 ^-*y 4_oLi 

-s-L^_j_9 34 Lj ^ 11 (J-i-*a-aJLi 4-4 L_3 JlLa ijy 1 $ • 1 L i r*>1 (jr^^ nil 

■ W i 3^ LiJ t n C^ “ -jJ >4^_ii I 

I jlj ^ > L 3' 1 -4 4—L^jJaj 3^ 4 y [J, I J—lj>-^-11 yil-tS.i 1 ^ 
j.ii t i\ 1 Jl 2_1 J_3tja 3^ jLjL^-^/I \ jJt ( _ t -*LjJ 1 j*l j3tJ_i-LjVl JJwjJ 

ut ^i\ <jkL^ ijr 3 t _ ;r jLj-juaJL3 3 i njj 4J j^ / iu 3 SL 0-4 jw-u 3 ^ ^4^l_ij 1 j) i~n r. 
^-jLL “ m> 1 ^Jl ^Llrtj du\ , 4 Uj-lm; oljLi£,j CjL^ICj 4 11 j La t n is ~\j 

L ^ 11 lLIjJ L . r, JO J-AJ . 3 Ja j 11 S.l r 1_mfli 0 ^ 3-^ 

^ 4_? ^ L r ll 4—i L-tj^J I ^ 1 JLL-ku L &j-Cu 1 ua C.f t ! 1 ^ L .Jif-1 r 1 ^JiSLliJ 

4-jap3L4 jLS^l 3_9^4 LLLi lL-i S 9 ^LajLlLsL ji ill ^^L-ta-iJl 

4jibit-4 I 6 »J t Lusut J-4JU 3 T ' ^ K <VJ l 5 jL-T (^L-oj) lLI Lu, . 3 A 2 JJ 
g/l* t M i JuU>- (jr l£L U uiAJ ^1^1 Jl L .^j ^ 3 4 y 1 fj 4 j* 1 “~ j I t- -<»^ i 

3 — 3 4 _ i5U tl LLl—^. 33 -SL 31 _L«aJL it 1 T i 4 _La 33 ‘-^ ^ 

3 —^ 4 _LLl^I 3 ! ^<J ci . 11 j 1 ji (yju V S^Lj^j 


^.5-^3 0 —^ 4 - L ^- 

* 4 K M i 4 cr^ 


J ^ Cj 


^ Mj ^>ljp 

.Cj)I 4^-11 4.L-U Jji L^J 3ISL C-L^mJ t j 


i _jhLj i <^ 4 ~^ 3 (_L- 3 ^ <_? ^ - l H | f 1 discursive ? -1 * J j »^ ^^ (*) 

* [ 3 f] 3 Jj>-3 1 (3 ^, ‘ L 1 



ekoailpJI qz 


La jJLoa < 4 j ua I^J ) £)( S<Lc-iL>Jl 4 r^l^fc'r < n \ ^ i . i Ij jJl La 

%% ♦« •* m 

£ ^ 

1 ^ Lo JfJL-Rj i C J) 3 —>- J 1 . J J 1 C- ■ ^ ^JUJi <ji - - 

j «4^jju> ^jJI LajI-^ J J. i'll' jCjLxJI o] L-4,.,1 r t-b * i ^ J .- ^T -gJI 

U-Uj <jJljjV L-i-J^-fcJ . * lJij^jG Jj-^Js_a <j^SLj I Juk £)l-£ ^.il j-S ^ LjC. jJt 

£-a 3 A. —ftJI 4 j -» 5 t <j) f^>Jl I J 3 A-j ijj 4 ^yjt ,ii Ij^J I ^<J l—*JI 

.pxSlI^a- 1 * JQJO 4- k ^-^vLa jlj—jaJ <j_ a ^Jjl4j V 4jL_ 3 <LiJji-j..* < iti»l 

£wLA ^Jj—A ^lc. .fj V L-^JLaI J -3 <jl VJ ^-1 I^SJ t l 'l£j .A < rfl-i. i/Vl Vj 

*4_Uj^SJl (^/ul^Ji3 I £«A ^L?r r n iVL» > i.a <yr. L^-L*-^o Lo i4-laL^^LU 

( j T l^ Q^-ajl .mi l ^jLjj_JI 4,,-rt -lu%JZ ^J 4_ 1 —i n t U_j t t *S m ~T ^ l > >3 ^ Lj 

*^ujjLa Luiill ^jjjJI oillji t uio 

4_3jJLaj 3uUjlc 4 j a iti 1 .ft J>Li-a j Lujjjj LZLiJ ^Jlat “3 t{£j ±\ 4-j.^.G ^j-a 

^a-IL*JI Ll^xl^j UajLliL (jJJjj ^j-a 41 y— • ) m-iVt 

L^-J5cjLjj jV i^Lt-Ll ^0 ^.ULAJ 4 J i Slj ^il_£j| IjLjfc ijl U-Uli 

L^ji L^J (j) >1 ^L^JJI liii LiL L .la L^jf LajIj cul-iif 

’ «« 

(w-< i a u Jj>-V <j[s> [j\£ La Lit S_Ltj 1 * 

Lr^ 1 Cj^J *4 -JLj>J 1 ^LjlaJiJI ^ 4_jja«io (JJ^3 J-4_iil 

jA-llJ i-li Lsr 1 la-U^I A J^-< rfl >J I ^Jj, A jJl t a. < nltf U L-^J^J| 

.4>LuLA 

Il_u>-jI 4-ajub!j ^a c-jlj-ILs'i?! 4JjLjjc_a 4-JLlJI 1 Tua ^.a 

4_iiLilJl 4j i?JLd& ajI . 5 Ljla Cj 1 ^ L^J \y iSj_3 ^iaJl 

La->^j i<— iLlSLII I jl& ^j-a j.,j J^a 1 5> L-^^-uii birealism 

3j-a cjli JLAI^JJJ ^Ji-9 .^ySLj^ J nil ^1 <Lx-l-ojJLj 4xJLj Sj Iq.jw 

>♦ 

1 cLa i i j ^ ^jylJ I l41 1 ^v-A \^j 4 j \ oJ 1 _La ( j r o_iJ 4 j] 

X>- jdiJI (j\ c-jIcI JLflj S*^ 4 n 1 ritA' 1 


4- J - j - 4 -iCJJ-A^U <L4jLi- 1 ^-rt. I^gI^J d A liil^Ji t .^- jjk A_ ^ n \ ( ^ U^jjj j jq i^_»J( J^_*-sa_aii (*) 

^-UJl <■ - 1 1 ij. 1 ^ | 1—^ A. jjJ nj-i d-j! . i is *1 rtj 

Loij Lo^ — v_jUSJ 1 i_LA i_>o 1 ^jj . ^>3 jl^j La dJt. a~i a j ^al*AJ fiL>ojlik. L^i_ud^j 

JjjLAJ 1 La-^JL^-i ^UAJ V < t i ...tl.iM ji-L-flJ Aji — A-a->- 

[tjUj>.jjdi] ^>-^1 {j£- 




j^Qj J J^V.1 { fg MOUUuJLQ 


I jj La < tn S ^ jj— o_JJ i 4 n i ,i 1 ^ 11 ^3 ^jLjj ^ 1 jJ jj <j| ^ j lali ' uJ V 4_J1J 

£jd} ^ylc JLjS^LjJL) !j_& JgJU^ t V T 4-^r j *x- ua 4 _Lu*j3 4 j ^ > ii ta LLiJiS OjLS” 
4" 11j_q j’if 4>j*.j.ij ifdjtJl p-ua jp3 iJL>- j£ 1 £_ ;r l-£-j * pJjtJl £jjj3 ^j-c JJLfc-c 

4 Llyji 4 i jj-La t j-C 4-j lL^ 4-ISj. ii I j_m l 4j I J—l 4 dj 4 i*aJ Ll*^>. <j-bjj j i d“ j cj 

. J^ClII Ll 1£ Lcj-iiaj_4 UjU^L i 4_i_ijj^j cjLUJ L$i ji pi* 11 «^ji 

l a ~jjj pjJiij ^gj-, l 5T J 1 jf 4 j->-jJI 4-ii ql^JI < JT i (jl^w. t jlj i i llAJj ^ 

jl_:w IjI * 4-t S . 411 l-jjj^JI \ 4J—2*_J eJ3j —uj La_>jj «*L JJ) J a j^a (jVI 

* 

p ^ ' pjL^f (jT . (JrJ j rt j 2 4-tl i <_iijj £jLl-i jj J j - j J ' + " 11 

^Jl £gjl—SJ 1 l£jjJ—^ <jTj t3j— ajjIj 4_Lj_L3 4_L=^jJ dj La- j <> 12 4 « i >s i 

* J_aUL!Ij J ^"f 1 j 4.TT ^ i j I 













f j i Lij> 5Ju^io c-t>LS ju-ii 

iI ^y-iaJuJ <1 u^s-'i n a I ft 1 _L^ ^>_><s 

L^Lqj 4 ^'Vj v-_iLu-uf LjjJlJj t Juu *0-13 jc-J L$->l3 
1 ' *jl £_±Jc2C ^-s • J—4 J-*il JJ L:r ^J 


. « » 


uilj cJ>i® ^ic- S^JjLmi CjIjI—J iVl ^c, jJa.Jil 
4 ..a-, , lL l.rt t ^J.A-^lit Jj—5w^jf ^ IjC. 4J1jlM 

. J t ^ 11 S JL^. 

LjIwU .jJaJ . ^ ^-tn U J^LcoJtj 

01 ^w3-ie_0 4J3 ^JLo 43j4ct <J>* 

<J>-9j j I 4j J * 5-jJaJ^x)) 1 ^ l*^ .ka. > . Lj . A j 0 

(j! . I *<jl£LU j (j!— l&J fZ * u - j'' 


1^-uxO.Tj *jj^£Ljl Ij-A ^jjus^o j ^ic. 4 _j^0u-jJ1 
j—^ JL-4— * 4 j 4-I0 Jl> 4Jb^>J ^JJ Jjjw-LaJ) 
jQt-J ^jUll 5 Jl-^v^J 1 Lfl^aJ U^l < 4—iu-jjlj 

L^i aL- lo_:) 5Lu>JI Jl£-<~,. ( 

L-4J&£jQ ^U.iid > <jVf Ijub^ >0^ t( ^ 
i ^4-C. » laJn I Li LQf - » iiCt -^4 C^->- 



<> LlixiJ * j J)j. 1 ■» ! » 

C:jJaIi A—oV-J-a-j N cl4a»jC. .jjC. 3 
j oJoX a CU^J ^' : —d—^ * 

o - 4 -hfj-il J-=*-> 

i*3j 0 “ ^h. w-iJr* iH 

i' 



wal^Xl 


jOjuljUl touli 


4 _i_Jb j, 3-^3 jj-fi. hi 1 a Xi ^ ,<Jc <LiJ ) La-a lJi ,m>L£ ^i-c- ^ ^ 

^j?e-lu-U j ^LXu V J> c-jjLlc3jj ^ t*Lxu*Vt j^xmo i _ y 3 

L i^>-i I j » 4 -^-j n^j 5 ^—Lj 1^— 4-1 3 Jlj^- 5 j> LA ^3 Ju ^JL>- (3^ iLuj 

Mi ~ 

lcr ^-jL>JI 3^3 UjLSil oLu £n_t 3 jL uo £>c $h*i\ tiili LlI d 

4 fl—i^V 11 JJX^>J l (jriu 4 \Sj m - 2 ^ t ^J1 t > J f i £3 1jJ I j I (J<J 

- ^ \ -**t .11 4 3 ■ <■ L=r ^3U1 

d iL Jlj-tl ttm ^3 4-*-ol_3t-4-> £_iL> * )j_iLoj [-i ^ ^oLx. ^<jJjlJ\ d-J J 1 Ju 3 Ju4> »_>aj 

4^-i \ Xu II 4 LSLH aJufc (j\_C jl ^3 Xj^>J \ Cy~3 ' (j^- 4_5jIj 4 t^jlc 

**\c- |A Jl_3j jJai - Oj k f ■ \ ^y3 y .U?t H j a \ \ \ f*trTi i h \ 4JLuliJ \ Li! I y^Co^ 1 ^_yc 

(jjt Jjl2 4j? jjj-A l—jjj i.3L^Jt hi jjy- S L i 4^3 jI^SL!I L^-ljL^.j- . ^ j_a 

Lcjj £(J^j|j_ 3J| 3j—i^) JjlU-JJ tjl {jrA jX-St ^ J-Uw ^ flj f\\-» H 4jV 

. L^jLjtjLj L^aljJol . j > t 1 

s-l i f i) dJub (3^* oi^ Q t 4 j j\-C, ^oX ^1 j l ? ^ I J^_iiJ 

( h\r^ L —‘ ^h JlSI 4 1 j U M L) L« 1 ► L^ C fi 3 ^ cLj>-JiJ-!Ij ^LfcJuO^jO LjL-JwQ*-^. 

i 4 t\ rt c 4jjLil l j r ^Jn [ j r ^ i—9 Wb Jjj 3 lXjJuc- Cj(^_a ui> L*a ^..31I 
4^- 3"< i Lui Jl Vj ^ L^J u^Lj-U ^Ls]^I <3j ■ ljj oVI ^3." nj 

i4 jI.«3_t 11 LlI j ti ^cJLjuo ^u-uj-J 3J! ^oJLjJl 0 t ^.3 

4.W i n1 j_a ^rj^ 1 (jr^ J ^J-^- 4 jIlJL-j t LLl^j 

<^tJLS ^j3 Li)J l_>- jLs i4l« 3j_3 4/^M jjJsajj ■‘L . i 1 1 1 -Li*-i^ ^jl * 4_iljl 

^ wii 

t^L^Xo <Li£J i j (j t n t, 1 (^Ju-i-lijI 4-^al.tn jJ < n"-< ^Vl ^£^Jo I J-A 

tj^LC*- J ^ 121< I > ^ ij* ;JL_jJ 1 ^ i-3. r t JI 3-^3 

^ lLcu)L^ f^zLSj-iJ i^JLjJl ^LLu ^>LL* ^>L ^ 1 f ^ 1 C. <J f j-&hazJ 

[jr ± 4_Lal_5 j^Llll Ij\ Ui3-l3 ^>VlLi (JUj <Jj^ uir^ _>>-VI 

m i j j5 < jlj. ^ Xu L ^ *L 3^'>-X)^ LtiULlA 

, 4h$ l JZ 4o- jJ jjJi Ju^ 

^3 . t WJi 3 Li3^u XLLI \ * J —-J I ^ J—3* 1 J J l rcj V I Juk ^ 1c 

i-£j-!i 4 u t rj -a la <jy 3 J-oLltl L^jjiLi-4 4 3 i ii 1 n M CjjLijLl 

^CU . 4jsiuIb C; • ltn J3 l Lgj^Cv ^ i LaCt 11 ,^SLc-i ^ L^j] Cu.lc.tj ; tiJj "i /~Xl \ 

l^'i,31 f ■■-"* ^ ^jLJLI dt ^LluI ^ic 1 —^j 5 4 XffiJ^JI CjitJLLcI 


6 \^1 i»o 

* »v ‘ 


^gjLjLt j Jl_& J S 111 t *-t-3 3 ^ (j\ 

( J-ii-4-i jJ) 2 lA j)At 11 :«j A tl (jr 5 ^^Lu-^a^UU j<J\-Cr c/ 1 ^ 

4-j LfcJl <jL£-o dj ^ijr^ J^) t(Ul$ -rt-^- (_ r -3 

^>-4 l fx-ij ij-i A til j. 1 ^-C-jJl J-SjfcJ1 t »|J^ allU 4_Jj LSJ I t^dlc. dJ * id 
I JL_£j j l * u 3 j^j9 jLSJLcVI (^-4? ^1) » dl F d_fljL3J| 

^1 ^L^jLj-o ZjSj& CLj1L£ ti( ( * \ J_-i_U lSj ^ l ^ya 4 _jL_ 3 t jjaJL«JI 

c-m x- £y> <JbSM ‘(JjUs j. k jU j*JL *_!1 3-1 11 A3 ^j| dg, < uldJ) ^ni>. ^jlS 

S-j^e-uk? ^_5 i *~ l j Ajl? 1 j> o 1 ) : d * uA^j i-J 3-<«aLiJ 1 i— i_u_J-lJI c 

^ -* 

OJj—L^xli ,CjL aIS L (j -Tf r 1 ± 4 ^ 3j j i-^ > * j> hl^i I .1 i S i ll 

.j.jajJI ^J] <jV) LscJ^ /j! j_j V »w!— aISDI l£jLJS l j r a jjj^><V1 

4 Jm nn (j£- j j i\g t - ^" t i da ilA jjjf ur ic_ 

- Lliji OJu*- Lotj JlBj If M"rf.s* A £j_! £yi ^gjL^aJ ,<saaLxa L^iSJ 

J> 

4.,h : ifi Jj) iff Jyi i3 JuJ l_>J 1 iil i*\ ij Jsl * a c< <^--> "_a 1 L^ n ^ j 

J-jL-lA j<u *( 3^1 lit 6 l ■'^ 1 —3^Lfc 1 f 11 I ^SL-cil ^4. lAiAu r .< ^ O^L^Lj^ 

LLjjJjj ^ LuLjfciJ ^>-a5u i3jLj t i_->Jl ^^LjJ.1 jJJj Lr ^ {j^£-i 1 J 3 . ti t 

- IgJ Lulls' ( j j^fc4 ^g-iLtil ciilj ^ uj u-ao L^LL>u ^JSLj ^IaI] 

jCkli-i t JJb Vjj J t^j-a >11 3jjL>J| dii!l fjja ^aJUJI ^jUaj j-ntSi Jaj ^qJ 

*^jUI lilij t j^s H Js»LlZlj_j 1 [ 3 i>^ Oj^? LqJ VbLujjI 

i d in ^ (jr^ 3^ 1 1 <' i A- u£ r\S- V AJ JLB jj2 >11 (J I J-l V 

:4^c -$ JIjmV 4^aj (jL£ lij t<-/<^ 4. iA L>^y 

4-j^ ill U 3 l j 1 >1 aj ^ tg\Ju Awt^I L-a-S tch^sm lA \\ 

4-2jLm*J! LuLydK ks?*& ^1. liLt jt 4 tjp u x< ^ - * -31jJ( ^JLjJIj 

^3^^111 c>J 

* 0 ^^ (j! JJ ^ Lr^-^ 3jL a-~/ ^ fl .l 5JUJ! {jr &, ^Slij 


4U«wblM 

«■ * 

lJ CjLaJ^ 3 ji 1 alx-x-oLt 


L^bLLsj Lj^JwQ SB ijJ^SLu ^iain tj_£ 3 bLaLljjL) 

^jc.[ ^J] jJ-^-> ^jJ : 3f, j u £ 3 ^-^ L^LlL*_-=w L^-LjLb J i/>Lgji 

IjLiBl C-‘ f-u. A L^jl u Bj—lm lI.M jju-^3 VI oLv^Jo 


p^j|$£Jl Jiila 


L^3_il_LA L^_> I p-t-LM j f f 4 t j j-LaJ I p| ^ 4_3 Ju 3_>jL?tA ^ A <Jj 4_£,_}L>* 

I jyjt Ll* jjj iJ7 h — p*\ aII { j ) -a ^LxiiiVl ^jm^d cLbUl 

Ijjl3 cijL p-UJl O^^L. o 11 i *J1 m j^-iSs U>u p 1 pjJ) -jJ 1 1 ^a-t-^3—>■ 

S3 P_> J^>. 4 3j uli3 JuJpj ^^,-Lc. 

^jiOj_i*n ^_*_3 ^LlLb l_4jj r<_La_i_uu j» ~i I a J jj l_i-g i TI 1 i_L& p it i t 

La jo 3 l _ T ic- IAjfc * LajA , ,11 pJJ Ll^ju jLij jSDI ISujISLi^ 

JXLUj ♦ frp J J Jifl Tj 4 LjG Cjljji 4 j jLlA i ' t-^* ii 3 Jj> 3HA 

1 ^ ^ j ALoj el t <^Vl i_ lU p_a djjj- 3 >a 1 ajLb aj t fjLi j«-L*Jl pp_Slj 0^ lj * J 'J 

t ^ _ " j, F 

I 11 tail A i I i t uj ] j I ; i ■ U>^ d '&ij • 1 I d s% , ii\4 L^jJ ^4_) cLl^L>JI 4 3 t 111 3 II jJ^J 

< L , \ > ■ J 1 < f 1 f*» I JL_A p iij tj <p 3 Hi I ^ —tlj— 4 ^jjV 1— J ' I 4 j 1— JjltSt^j-JUt 

SJL*J1 41j lI ni 

i^ikii j^i pi j il t 11 p_A J_>UJ1 * ^Ljj-L=> l ^U4 A —3J 

j ^ c. 4jtj_tJl . 4 j K_11 L^-uj1j_ 3 (jjj 4 jjL*JI ^Lj—iliVl p-4j i iZi Lj—lLs LjJJ 

9- Lj—mjS^ 1 ^ a tI £>Il I li 41 LI 1 ^ Aii^ f .u ^^ L~i 1 lj^ 1 

CAj, $ Lfcj^ 1 _Lj 4 U j > JL1 1 i VI .-^4. 1 4jI juJI c Jjvl , l_Li 4 U_t >JL 1 

J< jJj 4 flj 3 I iL_£illli_A (JSLlLj Ubt^J (jVlj * JjU 4 ^jL^ 

j<uJL_c iJT ^ ^~j ^!>■ gj dilju JJa-jJl j_jLlaj 

i J,j^ l^> 1 1 I j I 3l_pJI OjJ^J 4 _uLui_l^ 4_lL^-T. Cj^3 ‘j^LtajJl 

jJI j i>i »j 1 t^j_tii_JI ^c_U ^Jl i", 11«oj c3j 3l1j ^ _i 3 i 1 11 (j-A J^J>_11 

t L &J- l it Ll 4 jl A * 11 SjjJj i 3 Jjl A il A L In > 1 I (j-A JuJL-lil Jp V » ^ i 1^-til pJjJu 

4 x loj Vj M_i ^ lLIjJlj i<Jj i«Ljl3 (j£. i 3il*vj f J_j (In 3 4 t-iSj — Lii—jJl jxJJ 

- 4 li.n'jA.A OllnjU-V ^ 

^ \ 1 1 tlUL j>J I ^^ In \ 1 I A-A> ^ 1 ->^-11 ^ 4L i i ^ 1 • ) I ^ j-i I 

I 4-> l JU-t I L^il i t n T | pj_uaJ I La^-4— ^ -J -.* iv 4»j I JL-iJ I 4 tn n > 

1 ^3 l l 3^p l Jl? >{Jj 1 4 ' i«nT ^Jt ^-L*Jl . JjLggj j j f L^J ^^1 * tt" 11 

' 4 1 A hO UJL^ jJ ~X kilij pi JL -J-l V 4 -Lq-3-SL a ppy^L! *L ^ A 

‘U^ p^LkJI !jl-lII pj_i pA ^I i3_iL^j ^>Lj 4 jI- u *M—} i3jptj J 

I ^ 3 t J ^ 1 ^ 3 Jmj pi 1 ijlf < p j ml I I jl^J < 4 3 Mil 4 pj j p.4 lI 4j t j y j I 

0 UilL LLutj 



6VlJ ilift OliI^j 


(J-C- 4_^1a3 fj\ Lg-iL Jt-V <_- r -S tt jU“t I n“ ^ La jjd (jl ^,-U^ 3jJiljJ! J-3iJ <jl 

*4_djLaj 3 I 4j 1 Ji J_x jclSjiJI ^jL~ i uj V ^JaIJ jLxjI <Ls[ . L$jL 

. La-Zyi^L d\ LLli 3 1 3 ^- ^ iL JoJ ll CJi 

c I JlA J* 3 1 4-jIc. 4 -1 JeJ 3 LJ i La-jjM-BllLjI ,} *_ja Lj 1 ]\ JuSJ 

** 

4_i_B (^Ijla Lj \j loc J - q -J uj 4J1 I 3-* 3y^ 5 <Lr4 

L^-jL 4 JLlJ » Jy^l 4 “ <-* 3 ~ ^- 1 Jj i 1 ^ i "fcj C* * t L^i A LoJj^J-S Lj-t 1 (^j| 

‘ cLldJ^-J-3 1*; l A L^J ( J ^ A\ CjJ L? i-ZJ L>> I ~l j it \ 4 r II n i I ^vOJM-3 I 4-I^U £ 1j3 TT l tX \ J ^ 1 aj 
cL>! i — 3jv _u 3^J . p Lj— uL^U ^JjvIjJI ^1-Lra lit £jL_La £jLJ 4_5l Us 11 3J1 or "< < u VI 

*(J_U LLx>- 3^ I lJ_A i-r~LtJ 

Lai) : LLlSJJ 33 illI I Li^-JfcJ 3 Jc - j 9 1 a-ij l3 i "ixlL L_A 4 _j_L*_i 3 jJI La 

«- 4* 

Ljr l*_U J-a-^y) V — 3 jj Lu? — ^m-u^/I I Jjfc (jl? U-Ij . i( 4 *-j L ji pijj 

3?f . t rtj t I f n ~i 1 \j L LL-lJ^-A \ mi \ ^5_i-u 1 4 f? lj 14-Ji 4 j_Hj jJ I » 11 

JltLj J?Lfc \ ^*_j *a*y 4 _l1? C* t njj JL^ ( _ T ic.^ j-L » nj\ i—t 1 

j-L? 4 t / J xLaJI 4 -j-ilqj 1 jJ Jr I \ ij^ l (( LdjJ>-L a ! \ )i 4 j 1 jLc. ^jl? L^1 >q 

Ur I i -I i (—^ jJI yjLSLIj 4 ^ ^ “i? i 

(_£| I [4-i-j jUll Jl_*j La 4 ^ 1? 1 \ £>Jufc ^ ?i' Ll^l (( LLj_j_2 L_jL 1)» ZJ& ,jIj_lC- 4j 
4 a . 1S J1 jjt j J—jj (_JjJI iJll JjijI ^ r, I tJj > 4 j jjL 11 J^jlj ^-3 Lj La 

^ vs ■w 

ilnlL £ Ldjji-j-aJL 4_Lu*-a 3j9^j-a L_J1 ^^jJ| O^LaLjJl djr u.\ :4_L_>o 

"■ V*i 

LjLL i [^1 Jl_*j La ]— (f L j a w I «-L 7i \ | Liajt t jj i ^ :r I iLj 

4—flJ^Ja :« mCt S] LinglI3 g6 4, • 111 J—ju L-^)> i _ ? 3 ^jLlI I 4—in 

<j( Jj-aJt ^^iLus ^ L^jI J J_>- 4jLUL JSLkJ i5jL>oj ^ Lo ^LtaAl 

l ^ L "fc-i I ^ 1 I j~liS/1 ^Jj 5JjLst—a . ^ ■ pL* 1 3JjLfc_xu ijL "j a I 

* Laj^L 1 f L ij (jl 4 jL -L>- ^_-L ^ i L~ < ii \ 4. I?J^g 4—iLu i^p-^ jftiiJl 

0*$ j L-J 1 ^ -I>>L Ln_5_j ( 0^31 I Ju^ i _ = rL-J 

^jl ^>?-4J ja^-3^^ 1 Li—A Jj-a 3)1 3-^ * LL^S 1 ! 1l -j-a 3^- LuiSLfL f nj 

LLa il * LcLlsI 33^ i_t-L 4jSJ^ U5^ 

OjL‘T J t Jl n-"f f, LI 4-J ; n ^Lll 4-^j_a 3^1 a 3*C- j J 1 

4 ii 111 3j? f “ 4L^ 13^I3II i^s 111 4 ^ 1 n^L_5 JLq a] j ^j 13] ji U /11 


3^ 3 _^Lu oLul? j j t~/ f it] 31 5 ju^L>Jl 3 j^mi Jj-A 3c. Lj Jlj>*jT L J ^Jl i t-f uJj 


pjjIfrSJI £ninltt 


Jji ^ t l~i A \ Jjl "ar " J L-Sj-t-ij JljLA ^Lj *.L_lA^| I J-A i^LJl 

Qj i^ r. LaLu J^u-jSLj 01 O' ^ 4j^/ <0>>Ls 

. J_L>- JjA J-4-xJlj ^1U i>>J 0^ J-J <Jla|_J 

4AajJI aJ-A O - ^Il L « 4 j-a 0^ 4 4-tjj-SI 0^ Jt-flajj-uI La Ojli^~i4 I JuA Jjl! 

~ M V-' 

I _LA £_aj * 1 t > 4 > L^jlSjAj 0^ Q^ ^ ^ 4jI 4ajJJ olj-ilijia^? |j diL>-Lii,Lj ^ i rt a 

_)jL^_u Pjjj-i_u clil ^-A La ^^yiJ O^- 1 ^ I c^Jl £fjLiitl 1 jnfl t^- LcoX I <—9 j-uj 

. 4aj.Ua jL£oV ^pal Ada Al 1 lLs-JAlX I j ^LtJI ■ I** 11 

j_dajJ LsL^LLa o- 4 jJ-AJI 'ij-a jd£. L_a l_A^ jd o 1 3-4 ^SjJ1 o- 4 0La_ij 

lj^ OtO—^—*A 1 *_jl_iSJi L >A^_i ^1—$—L^j o? o' l jT JJI 


-'LO'- 


LSLj_a Oj^ t —^3-*-^ 4 j it i!oj Q^JU-aAj ^g-l.a j-Ajj * La jjj a 1 < uj)i 1 

pyld 4_Lj^fcJJtl oJ-A Q <la n V JL>J| 4 i j iL) , LodljLS jl l Sj da a 4d*a 
Q- J *~ ~i f ii 1 (j) 1 j n^l I t—dill ^ L,j 4_^g^tlj 4 a > mJlJI ^J1 a f 1 ^}\ 

+*c 

Lfe \c j_S L ^ bld^ o^j^ ^-L*J1 oL* jJ Q-'w x^L<vA_a^I 0“* i j^-L— a 

^jLa f I i_aA£J! o J_A Q.a O- 4 J^JlILi Lg-^j , o jj) "r ^ a Oj^Li OL 1 

^_y-3 Lajl a j oi <jr^l ^j"i*C ^Ll^cj dj_Lii 1 j ^Jw9 ^yjJl Buch&lsrd j^LdL> 

:^L»dJI ^-lAJL^j jcJj Lj-A 1 ^ aji^l {j\ C-JjLa ^A-!l 4 ^g-aJJI 
4 i fi 1 I JlA ^3 L^tj—ti-Si^J 1 4 j i^LlI 4 —S^aJL 1 0— 4 ^ x? ] 1 La \J ^ ^ j ^ j ^ 4 i .*1 

.jJbJI 


J—S alj^JLl! O- 4 dJJUfcJI oL-^ La-ij (Jjl at J I^1 all I JlA o^ ddS" 

^LajJ^ AjJI Mill 0 ^ 4 ^^LjJI O^ (JtJ-aaJl 4 jI : ^ m£x\\ ^L_A_Ij O - 4 
i rKt l O^ l J>» I ^ 0 ^ OSjll ■ L ^ vi 1 jl *0^ d ’ ^ i 1 i /i 11 diL^A-LaJ I 

O^ * 4itt ^j-aj CjLa^L-C (jrL>J ^JjlII Ij l_Aj-AJJ_a \ Aj 

^ ^ Big Bang ^ j 11 jLjc-Aj^I 4j^Lu LT h ^ 1 i^jl j Qj) j j m a 

Qi'v i d^aLa. g_LoVl jij jaJLjJI ^ MA ur^ BjJilJI dJ-* ^Llo. (+) 

^0 4Ui xia-Lc i^JwjJ! CLul^ 4 -jjj^sJ| SjLU JjI {i3^^ i-jLjL^ 

«1 4 Ij VI V <L>-jjJ I Jl_>- j^ji 1 t ill i [ g ^ -h - 4_>-jiaj 1 j i-^ ld dj_kl_^ 14JI id! -) J ~*- 

,cosmic egg i jd_l_lJI ^ JLA 4JLlM J| i id V + — \ Y it a dl^Jfc ajt ( l J aIh. J * a J l r <— >1 I f J<S/_0| 

/>j. v All 1 j ■ ^i a i 4jijLa iuJl tlii r"n •* I ij i~»i £Laj j_i_u_ 5 LiL>-j o j mi“ >>!_ g 

. [pi a-%jail] ajULI ji plSAlj pLajJt 4j1i_U fjjt jl i^\ 4_I^>J CL^{£* . L4J 



6 ialmfl iuljj 

* -# 


diJJjT jl j-J iJI SjjljJI L 3-L>J1 4 i^i 51 Iju^Ij 

33>->J *3IjjJl!I j] tjcujL_SJ! jl^-jJ! 4j^ul^_dJ 4-1 jLc-<q *(* fl *» AjI 

i—> 1 ~ ^ 4 ^ r 4 ^ 1 ■ qj— lHi_ 1 i 3^-^ L)^ — 1 ^ J ^ 4 3 ^-<1) j—J I 3j? Jk_j 

Mt 

.^Vl JLil .1 lju* u LA-U La^ t 3 ^dlj *« 4 -U iQ(i II ^J! ijjLLaJl 

^Lal <_jLJI ^"r nl ^LJLj 4jj._c.LiJI cTjLI ~iSi ) I UiIIj 3 

v bSJl Qc -I j3 ij \ (j-£- ^L_Ja_3 I Jufc . J j i *C jjjJI 3^' ^ 4j jwLc JjjLj 

. 4jjLaJU ^j_ul i i)I < _ T ic j j i ^ Jj>- ^Jt l j^>j f *VLl I gjL^J 33 i^LaJI 

(J-=3-^-4 Jjl *> Jj I jLd) ^3 lij t 4 C- L-ljjJU I J Li_uJ (_- r AJJtJ JL>- (_51 

* 4_4j Ll^s 4j JL>. I 4 ^fJ_A j <gL 1 jJ 3i> i Ji LdJ V1 j_p3 j-oJL < iC. ^LJ1 

(jf V *u L C. Sjj_t^aJ ^Ji ^n- jJj OlLA JIIxj 4_LdL-2*-^I 3 ^ 

L I t j^-A»Lwf 1 jla ^ 1 r.j * t's >jj 4 j S j a -*JI d "jjA 3 1 ljJ, I c rt .i i i ^ j 


i tl 4 ( jJL <j|.3 4 ' 1 J f “■ A (_y ' Jl ** 1 J- T *<—jLjSJI 1 Jufc 

J^>JL Nicholas de Cues iJj a/i 5j ± n til 

3_i-a>UJI)) Ly J^Vl L«p Lr^i ^ «Docta Ignorantia 
n^.p.jLLai:jjJln cjjL JjIS' c_jL^ jl mSumma Theologica 

(jf (JJ tjrt j ■>■ i i ii I I Jilj^Lj jJ_aia! 4jl i t-i -s f . -i'i i t l I J_* £yi (jj)j 

— »• * >m ** 

^1 U i it~i ^_J 1 4. t Jfc 1 i it L I j uJ7 J[ < L fi 4 4 -jvj—4 ^ Jl_jj 

— jj"t a ^ aIc jj^Vi j 4 5 J^w L 4j^e_>- j ^ f 

4jT — 3j^J_ 4 t.~ l4.u._lJ j JLa.~ ^I J>j-J>c_rt CjjL5" 3 L 9 H 4jI J-J Jjj>-j 

^J| jL-SJL-al IjLAj ’3^^_L^“ cr^^“i^dL*J! 3^^ cr^ 1 


4 j j 1 u i TI 4jj L 1 j LLJ ^J^ ,,, ^ „ 3 1 Ji 4j ^j l_3 j^La-J I 

S« 

4j1 j JLu 3JoiJji oV-iLLL 3-*-^ ^ ^1 , il <T\ 3^ t4^aLiJI 

3**^ J?^ J 3 ^ ^ V t — ^ V\YJ Ijj) ~t ju^Jl jjc. 1 11 Il5Ll \ \ \ £b Jjl 3^- > "j dJl J-i 1 J 'v 1 (*) 

. f^La-^jLiU] I nr. J_j_Lk [jn_Ui 1^] ^- 4 ^ - “h J I ^Lj jjL-ij j?I O^J 1 

3 *j- 3 ^ MA — 'i AAl^ Karl Barth iCijU,jjL^ 4 4 _jjL_ 2 jV 1 L - r j& ^ 1 ^ .1 ^ \ _ a r. a jJI (**} 

4 ; JJLujj' , ^ 1 d-i J •> ~J I Jji ^ 1 ^ n ^jJI 1 jUl uJj_aYU1 i£ LL^jfc^Ul jLu J-d 3 ^ ^ ^ ‘" 1 jjP 

L*s£ YA U u^ -V l (CL 1 tUtla jlj Tda 1 4 jjj \ \ 1 3^ ■ j la > I . ^->3^ O^ 1 L^^J 1 

^4JU 



|n2j|g£JI o Jk in is 


1 1 [ 1 JL ^ <v < fM La (jric. J L* m 4_jJ JUlJ l_jj ^ 1 t mU 

“ Vk ‘ _ 

1 a n.rt't <U ^t) isotropic oL^JI 

j j>j)i^ijjcI I LSLijI (cjLgj>Jl (jjj 51 iLlo 4_^-j Jlj 

^^ Cjjfi ^ ^Lc_i ^jJl ^jlj^Jl I ^— 4 4—ual—stJ 

J-5 j 4 _l9j t4_3t_jj Ljj ^jjSLU Lj-l^Ljj L>Ojpi_> ^j. Li i 4 j 1 r. .j ua. jcj ^£Jl 11 
lje>. £0 jjL>o V. Lj j rt 11 £-Lq-J Ijl=*. ^ X JJ I J_d>j ^ <y < nj La 

1 m ^j-aL^a j>> Ajj . 4j_e JUul ^ C uo-i £) 1 .j_jajJJ ^SL ^ ^—J^LU £_a_> 

^ubj (j^l VI f a ij ^ f tl I JL& ^ j ja^n jLfcJ^l U"j < fU £. Lj jnl t (j^- 3 ^ j 

il 1 ^ VJ | Jfs £ 4—1 cZj LjjjJ I a 3_Jl^J 1 ^->3 I J) 1 it rr l! t & J C. 

^>-l^j Hubble JjL^> t4_jJLc. jj-^jJLI ^1 t mi^LI py i ^ 1J 

jjy] bJ Lj <L^.J Ju ^LUl £5 JljSs Jfi cLjj tt 1 11 CLi Jlj I Jlj^J A ^ Cj !^>L I 

t-j q 11 1ji£Ls>j r 4 _jJLc. ^^ ) H ^ ^ 

4 Llj) ii^> 1<T- ^ Jl_lj A 41^1 ♦ A_j i <t t II Lv jj nj ^jl 1 j rt Uld 

4 1 Jj h 

d j ^ aV| jJLi I_ i _j_ eh LLj-.-t.il j_SJ S Lla J-5^ ^yz o L_j_±jI ^ jJI \ _*3 

n L-j^J (jV I L^LjLjII^I lj|-n! I ^jT L^^Lba SjLsIj : L^ J 

4^b>- J-A SIJL& <J£L> 4 -S^Lc 1—4 UJ-^^ Ur^* 

■% ~ — 

Jii tel L_j ^ j>t f,\ 4jL-Lj ^yz IjLjfc ^j] S^JL ^ [^LiUJ 4 jLl-^u] 4jJ| 
J i 5 1 \ b_ij v [jiiJ I A 1^ >J uA^* La 4-La-Sj u _ 3 -b ^ J-L-Lj Jj Ju>- !>Li ij La j 
(j^Jj 1 ++ -* (jji j ..J^r> c. (jljl y i^-Jk J^-JS Jj-Sj (jf i-<-jL£ 

4* I V* 

( i A 'y I £?JUb 4 jlr <"»j i nj) 1 ^jJl \ 111 (j| ISIjcjt Lj> j^> r. ^£_5e_jl 

t j L" i jj ^_J Ljv_i3 V : t? Jc^b j.t JlLq iL k 43^5L*J 1 4 j t f im 11 4j^JLj 

*. *4 * * 

i Jj- a -JJ I JjJi_ >- jjl_5C_lu £j\ -4j-II 5j-SLU ^^-Li-a (^£l J Li.) ^jf 

(jJJj JSL jJij (j\ L i u2lj I jj-ojjlSJI jl_>L lju* ^« 5 _j 1 jljJ I »jjL^Ju 

l^jIjjJL! U_JJ A 1 i ^ \ jj I 4 i jjfr f>> H SjL-ii^AJ <UkIJjI ya (\j lP.i I 4 h La ^JJ ■• a T j 11 J j MLJ (+) 

^_i_u^_111 J4 _jjLUj Lie Jui_l_Lj Cil^l L) I 1 *3 L-ej-LaJ! £yi jt-jaeK^I ci| -6- : ^- Lr-^I 

1 ifij i^ii. ft 1 t 4_yJ 1 ,j) ^ c. ^,3 Lilejj \ ti i 1 ^3 i-n 11 ^yji Lj^ 3 I (j, Li I ^3 O-tL^-i Iji ( i; _ ;r j^5Ll I 

y J -fc- (^,3 dL i la 4_U^SJ| 3 3 LI. I i j J t.~l >l£ 4 l* 1 , ^JJ I (jr-I] iji ■ .-^ 1 Tfc. L>j_il >L^ Li U<_Lj>-Ji 

ILjmJI ij>^£JI ji jjOI LajL^-oj \ l_5 43 LiSJ 1 (jpfl iSuLjJ-uu 3jL>- (jj3ji £ lL‘ j- ° 

, I] £"!!>Lel lL _JIj_-q L^J 1 (^3 

* [iL)L<jj>jk-LLl] s- Lj_i_i l x>^i 3-^_5 L \ id j-j <_JiJ^_LI (^*) 


5 Vilmfl 6 jI1j 


^jJl La (JIJ-xJI 3jjJI cdHji La i .I» 4 jLl£ 

o< x-tJfc J 3 *-^ i n h* J f tjLs ^^iJL*_ll JJLiej J_j_3 41 * rtj t-JjJI 

^((^jLaj <L«u 3^=1 i^LJI 

(J-xfjJt — >J 3j —J j HI 1 I l-L lL£ JJ -L^~> i3__j_Lilli JJ L-^y j * j <* —>w U_ljJ 

3 \ <jL^- 'if Ltjlj jt »_i L" , 11 i V % «L_1 _l^ Llxl->uI l 

£ 

(jp lc. 3'1 mj La Ij a 3LajJ | ^.L. I 3jl 1 j t 4-jL^-J V La I ^ ~ 43 

u! ^>J I £_A ^_J 3 ji-J JjJLU>Jl j! t LL 1 j ~V- * j—Li v c ^~i 3 ! 


3j*^ I t ^yvj LiJ l tn « n 1 Ij i j ^I ^ 1 £-A * Jj Jl_=hJ t j^-L ^ 1 

£_A : jJJ IjLS-lal I j L jj L<aJ \ ji_£| £-* njt I t J Jk_>JL I 4 J tnLa 4 ■ j -*-A-i 

JLi V i 4_LLiJ I aJJb <_ r lc. j-a^I (jjj J 3^*-^ ‘-LjJjIj . 3 ^^^ I vu^ 1 
^-3 3^=-* J 1 l J_>- 4 o _i ^ -»J | l w» a 3VJ ^ L-. ] ^ J J—jj 3 I 4lju La 

^j-U 1 i J, -w.jiJ I 3 1 4 f * l_Sj i^a-3j t 3-^- * * * i^L-L L j. i u 3 ^- 


CjJl. 


JLj4> 


LuaJ 1 ^<1 uU 4 j*\Jj t j j.r^2J I j^J J ri ~i^ 1 1 ^ lL I jJ lj I j LLJ I 

—■ w 

4^3-^Lv 3 ^jLu-uI 3 ^) cLs^lLl 

4jI HJ J * 1 Jl_4s 3-^ ^ I Lq 3 - j i nj ^ n mi (ji < u3 V1 J-C. j 
jjrt ^-3 ^ 4-Li (j_fi LLfc-L 3 -AVI 03 ^ 

Lr^l ol - ^ i 33^-^ (Jj -3 3^^^^ H-L 3^ 3^ '3 ^ ^' 

4^ 3j J-^ij * 0 -* ^Lj *—4 4_L>-j A t—4 ^ I 445 lJ7 -3 Jjj LljI 

LlLj 3 ^ Luj-jij ij^aVl 3^ L»gjQj 

jJ 4Jj*JI 31 j -^3 tjbiT I *? j ifu 1 j_^ L&jLL| ^-jLS^JI 


LNU 


t 0 .3 ^ Cy* i ^ A &-* ^ 0 L^L (3 3 ^ jj " i cj ? < - * ^ j * 4 7\ 1 L a 

— k 

| <jj> L r 11 L^JLa 3 ' L 1 1 ^H-11 4j t Jl_jJ I lLs Liu (_f Ju^. 1 uiljj . ur~^J L>- j L- 

£ 

Lqu 3 ^lL 3? 3^° (J j /"I j^i-5 i\jcSLiij jj aJJI -^Laj LLa_q L £-uj L-ti| ^_- r Lc- 

LLLj + I ^ 1 nL-xj j C-i-A Lb {< ^i 11 Ju Lti> I I £_4 (_y=i-£ l.iV) jft i frLLa cLBjulj 

^ 3 j-^ I 4.L jic,! 

3jj jv> '—bLLx. \ ^3 3 Ll_t*J 1 Ci j 3 ^^^ I 3j^L^ 3 ^ 1 tj—y I j 

L^j] : l3j) I 3^J-L ju-C, 3^j3o ^-3 J^jjui LgJI ^ L. i 4_jjjjp£ 4 J ril 1.1 

j 1 ‘ 33 ^ 1 IL & i ~r SiL ^ I juIj-i] 1 tiilj * 4 J_aL5JI 3 L 13 _iJ 1 3^S3 

~ ^ 4j ■* 

3 ^ 31 |i_LA i -tj (j- 4 -^ Lfc^l JJLaI ^yj \-lm I ^ L 4 ~ j 1 j ill jSVl 


■■ 




.IIiSLa j^»Vl 1 j|j Jiitj (jl j-A oj^Jl 4 U a\ La 

*% 

IjlA jj< j t a ScLU- jJ-A Aj-^a ^0 i-a^JI fl-.ii-ja 4, r j—uaj 

4_il C. ^j.Ui *"■> ^-L 4 -<^U <? J-A L)J * J-AJl! 1 oLr L*J La^A i tiI lj til 

<Jla3 <j i jjy Lojj . L^^jLL -i -^-jj La C J^ L:r L. LLu £-l1a-> ^j-cu 1 4-j^qJ) A C 
<J£-> JL^J Ju-tit-OJ <jl nufl i-J-O LjJI (jr A\J-A <Jj^ 

JL*_a JL^a J5 ^ o-^' l 3 ^ o! * L!jLH-* ^ Lj 

. ^oJLJI j^L. 

^j£L->a ^JLaJI L)^ j' IiLc^ft (jl)> :j5L^a i IJLA £_/aj 

IjIj *^jJl!I JLc^q {^Auh jLlLc.1 j^J (J^jlII 4 (jl ^>^*£9 4-ala g. JjlIj-oj 
L>^LjJ -LflSLil jl A 1c Vl I j-A ^J! j a 1 aj Ijiij a,^ UL. jj, .uni ? (jf £-J-Llaai V 
a^-d' L)JJu (LlaJI :4ajL>JLl Ojy i^nUj LlSjJU I Job {j£. j—l * ■*_ ! ] I 

^uUJl L)JJ-> 

Ln" ijl j\ m m t n\ ^jJ . (J-ClaIS ij\j La j-±a-* (jl L^otJ L>1 j JLu a 

j-aLc-cj cILmiAj ^j^mV all <jt ♦(((j-^JlS-U)) ^ Lt-<u u^ojjJK I «, aIjj 

djl aoojJsI ^jjIj}) 4alo£ Mircea Ehad jLJj 4A.j_La 

<Histoire des croyances ef des idee religieuses 4 jnj Jl jLSJaVlj 

Lw* ^.. !■■*■ iO ^ ^ .iSs JuitOJ L-aA-LoJl L -01 ' 

^Jooj ^ 2**“} ^ ^ (jy—^j,a jn^- ,|cJLJl I JlA J5LUI Jliltll L)J-^ 

Lh* Lr^y' U? L>^f L>^ Lxo^ L)' Jj ^1 JjJ 1 

^JLjtj L)1 *^j-L'-j L)Et-oj^!l clh^LJl JjlJu 

a 11 L-^Lio-^'u Lj-jjj VLuajl LjI ^ « 1-0 (__$ JJ ^-q j 

M M 

Cj t J 4o_da-^_>iJ I ^la— 1*11 VI J^_J u_^!M’t’>• VI mi «fI JajlJ! 4-i^:, i_u 1 ^j^J-iiLr OjwxiJl 

llLoIa L^jJI j> ju C^-*i ^ * 1 j TiiS/l lLUj jLlr^L»JI 

^Lc-jJLj xjj .~U j-3L5jJI LUj ^51 t^-auLua^>Jl 

J_qj I SjuLaa *,. Lfra.Mi^'tjj ^^t-U ^yA jlitJ L^ojJl>-j ^Ij in x. l l I $ In \ 

jJ-Lj ^Jjv l^_a J^ascaa ir ((J_al I ^>1 

* J-fl ^-LU j 

♦v 

JjUlIL L < j o — > -^j ^ g^-j V <jf real 4~*JS jo_j* jJ^ j_a jLJ) j^-—o (*) 

d_Jsl_J>1 ^ ■ 11. tVl ^ a^i\ <_jLH^Ji JfX. iiiljj uJJJXl JJ—Jo ^ jJ! ^ ail 

' «< 





8 N Vl win 


.ijtjjl t gjj, j jJL> JL a <i ,11 jj)-is*i \ \jjL5 \'^\ 

m JI i^LjLu Ja l-_ us ( 3 JL ^jui> Robert aJI 

■ <4 A V , i?jL jJLc.( (jjbJlj i^^LLa-a J>Lj>L ^ 3 _jJ_>J 1 » jJfc nit 

JiLst-ja <* ~j jj La jjfc i _^JLdil : 4-JuLii I SJ^ij jjX. LaLoj Ij Jh L-olUtJj 

■w 

£ ( 3-fc LL n n^ ijj^ Juj V3 oLa^-^JL JaLsc-a j-II>o-4 JL»_* tjjjjLii-ja 

, « ijr Lj_iJl 1 C'tuj 

(t j^jo a UI)) J_i— j— 3 ( j_^o o 1 - 4 .K j l- >U -j.-^— 4 jjyJ LJJ I ^ La,.lI 1 J-®3 

iJjL-3-j ^ UlH ^ i * 1! a » p^j <j! J i1 

L^_»^ 4_LiL-u) L u ■ .< ] jLa ^j-uj JAJ 

* ^JLi-LsI 3 jkS_3 

uJaj^> t . “ v ^l 3 OjLc. u(.~i 7 i t 1 4 -uoj jLJ] ^L^^j -4 
t _ ? j3 ^ * a j (jLtaLm lb Ijuuj \ ni \ 03 -a : >j 1 n h ■*-£ i(jG_^A 

H 

(3-Jj-la (j£. 0 LLjJ-uuJ \ eJJi >ptJ 4-oJvlo ^gjj AjjLjJI £>jX\ cAjlj 

m 

3 J>5j *1 \ i Jj * ^£L jAJ 4-jJL) ^J-ii I J. CiC- 1 4j 1 i ^_ T l^ ^r^C4 £j^J 

jjtj LdLu-i 1 Ll i^y^L 7u ^ 3~^ 1 i-Uj ^a^il til 

jSLij i l -t i- r ^ -v . l^JijJU Jjj £ (j-4 ji ijL>■ jLnl \ 

i 3^-LitJ ^>_4-s J_ii) jjl ifc _ r Ll j fliJ ^1 ^^-4 4-^^.U 3 tanU I ,j>b 

^jrU — S'ii ur -ai t-uJ^? 1 eJj Lm 1 i f<\j Sj L1 Ajjj 

, 4 -uLjjj^i DVj 3 -^jl^JJ 4 Mi 

I ^-j£ t j-w Ju_a^ ij jLJ[ 1 ^ 53 ^ (o 4 JI ^ 3 ! tl^ ^ 

Lu 2 Ljf £ qS ^ 4 ^3 ,^ 1*^03 *t>3j ^jLL^L-u jj 4 j1 4-j: LSllSJ <U ^Li'Lj 
All u-UIiii Jj a 3 t, 4 J ^jri-acA ‘JL-j olj r. jUI ul>l ts g--sj 1 ta<i ^jT 

til I ^.U 1 -yj iSjj-LxiJlj y.L^jJL 4.0 mlH ^.a 

^ jJI tJL>JU 1 jl* tj) i Aj AjLSj 3 j-jj i« l jX^>L )3 t {j-a ^aJI 

(J i^J 1 ^ ^ T L)^ lJ ^ i * J ' A ^ £ 7 ^ ^3 i \JJ |< V-«-f J i-LQ i j 3 -w rt X 1 w Xt^ u J 

<]L ui a (jJaA—a ^L-L^xj >LH 1 Jui u 

ljui £-a AjI Vj ttSLL^a 31 Lutij^ 3 jLij JlS j^jL^uLa ^_iL>. 3I 3_zi33_Xijs c_833-li 

t ^ 03 ^ ^yJJ ^Lloj ^1 la-Ij 

3 1 1 Lsjj>J I j a tt n <'Lj 3) i 03^ \ 4 -l t ix '3 L jJLa L>JL Ij ^L<ij?c_a 3 ^ fj-xLv*- 


joIj 1 9&J I Manila 


jJj L?" jU ( _ :r 5 ^1 4 r. ^ i^j—l_>j I £jjL!I (jjj 4. i mjJlj (J^-^- 

DlJtJ 4 _jL? LAjLjJL^Ij ^1 j 1 i i JbS . 4 j j mil J^-SLxj ^j IjLdJ A 

^JqJj jjyTtJI 4 a jj. l^ \ 1 : 4 l^^LsnJI . ^JjlII (jf-4 I^J->- 4 ~ < 11 /jSUj i Lijlj_tlL_Cr 

4 1 jJI I ^L^jl (jl *C a (jy3 isl^i LlUaj SJ,i (jjJJ. L$-j 

W 

5 ^. a^- L^jJ t Ln]L^ ^yz LtjU Lc_>Li* 1 4 _jj_ujJ1 t a j \ *LaL<u ^ j i^ 







JjL 

LtJ 


-LM _L. 




>1 Lm— 9 J—1—at 


IjlA ^jl ti n <—Sj f ii^ 

^ ^ jdtJI 1 nj It i^tajjJ I ^jy. 3 


JnMI| (4^Jt 

3 nijhN oJ^j > Lq J-A^j ^Lc jia ^ 
l!±jL£ Lo->j> , ^JL*Jl! LSljjj J n t JI ^j_Iaj 

Sj^jIJ A » A "ii .a s<iJ 1—*J( (j-C, LZjLjj—S'j 

CjLSIj I J, t Aj jjfr Wn 4—i i j<~\ til CjIjI— 
Jj^ju JjJ l_d i3jL>Jl o\ 4 J i ri 1 

AyiJ t L£L-uj [ i,uvj 4(J^S J^UI cLJjJlj Lul *<Cbtli 

a l i" a t _ T a tin rt M 1 Lbj j r 

j^S^J 1 jj ^ - >u t La—l-u V t Lj^ _fs 1J lt^ 3 i ^ ^ 

L*JJj J^-4 u-fl^/T I- C ^A-Tt_<1 "1 ^-Liil 3jj_uaJl 


La uLi j j ■«» ^' ■ science ^JjJL *-1lua je^ mi u_3j_i-u (^) 


a ml i \\ 


\ j—>- ^ Iji i£>-iLXl 4 . f .jl^jJ - a_ l-i Lj L. aJ1 p<)\*\\ 4. j 

Li iU l—*i .4—-4 _^>ljI L-$ j b Lu) a ±\ 1 nil 

j. 1 /it > l < I j (0^*-j. jj 11 1 .g^^a i r 1 1 ^iLjuIj itj L_3 jj i a 4 l2j 1 ^ 1 .n LjL 1 j 
jjl It >j . ^ t j t J I t j^iL La .gi Lfl flJ (^^U-Sl S j TP . AJ I 

L-iisLij Lul JL-jJ (jjjUjLa ^ ^.irt ii 4 j r 

^ LLlJJJU] ^jAaJI 4_iL9iJlo «t~ A 1 eL^.l_x 



Lrutllia j~l£. » 

(ji jjl a —a 

y ^1 ^ J^LSDI 0 rtUlU 

4.,j i nLt-tj j <LuaLL 
^_lls jJ jj, i ■ "i, * .-11 [_-rL^r LLilj 
3fcjJ1 A—l2 jjLi.ril^/ I 

lLuL^" jJ jL-uLi-^Iji 

L)l_3e-a IjLji 


L- 


£U 


^jl ^—L^-j V La 1 jl*j i^jjLs 

4 _L_ £U 


c-dJjll 





> 1 st-t.t a i LJaLaJl , J.j'i< i7i]' 4 _jI ; 4AjI^JI CjLc, 1 i]n >VI 

^jLs w^^qJaJI L*» 4 if. i-_ . j i ^jJI Jij-i-uJI ^1 4 * 11, i 1L \ I jm 

ciJ^J o^.iA~\ J j U T Jl J-& 1 JJb *£-S)J-LI a ^_^Vl jJb ^lUJI 

3j)j_ l*d {Jj'j ^Vt > jp a ^Jj i^al^It .i tf 1 j 4 LljjG ljj?^ iI <^ j 

, 4_ujJ L 3^jJu>- 3jj_ca (jufc Lgjl Vj 3-^j >^1 aj 3j^>J5e_4a 

i 4 i "w. jJjj JlJ tj 4 jj- LLj 4 ^j r* , „ ; ^ 2 I^U ^ i i“i d_i^l l 14 J j JL i 1 


^2 j I 4<Li^ "1^ 4 aj U; a Ll?ij t> jl^ * 4_4j jljp ^ <zj 

■Ml Mr 

rjJbljJI ^uajJl ^3 ^-TlII tJ.-a- <jLl=>-V| ^Jaj_> i4aSl_c2J jT 4_iij J 4_aj) to / 4 

J^J-^C-J-a Lua.il ( juiSLftJ I j i 4 1_>J 1 d "i * I Cj M -_f ^ 4 "<-11 <-LUj j^yA Jl^>- \^ <JSJ 

lLs-l^p of ^ 4 ^.4 iiUI CjM J-J^lll l- 3, L-<!lj ^£. iZi K mh Lu-tJ (jT 

-£ 

l5^ lj^ a ^cJjJI Jjljslj ^ jJl Lq^ -S^jLLo lZj^M j-ILaj gllll 1_*_4 

t3^j-j>iJl 5Lwj ‘"r ■ ■ ■ I 1 ,_ 4j <L^LAJI p i a! 3 tl ^ JLjr" i a i jjtyl jit V IjUb J-A 

J-J^Ti Vi *?4 n In < ^ <L_o1^u3j >■ 4 ^ uaJ ^a_L»J1 ^jV ^I 

4—l^L_>J I j.Ui "t L_c La i Julj>_j ,, ^ ^Ji ^SL-lj Jj‘. j i ri >ajJb LoLu J-j-LLj 

.^JLxLl 4 j3j 1 $] Uj^>- i"n Jj^j1j- 2J1 O-^l-iLa t S. Un s n a 4 jL>-^! ^JuS 

tjL^j ^LuujVI ^1 lj^!i*s cjjjt^^UI jjj.* ru-j aJa-LXl ^L-ujVI 1 jLc 
^gjJl 4_^JV| 4 i j lU (±xae_L!lj 1 JJb t *> l .^.a a 4 t n A ^ • A^olt 1 JL4 

i> J j) ^ r LSI ifi~l jo_LJt ij-^4 Jl all Cj Ln m-Lfl] I 4 "i 'v.^La 

1 5 ^V ^Luj^t t>L! v 1 ^ Ar I X i 4j j_jLSjJJ L:t J^j .-^^ 1 ^- j -4 A 3 L _Laj5c_>3 C/y^ 
.1.11 j ~r ) I ^ fJU 4_1 _jLj_jJ,I ill u_9^..£. 

i^Ja^-iLa i^JlILj-4 J-±£- Jj-Li (j 1 LuSLqj ! JlA> * \ —< jA C .J *>■ ^ Jul^g ;* 1 >-1 JkJJ 
Lr ic: LLlj jcJljJIj i^ixU 4-U-uL_ijt 4_t-aLv. ^_i_t-o I J_S ^ ^ 11 1 ^LuJ^I (j\ 

\ J, & lLuL^ y ^Tljv j 4 _lS . ji ^1 ^1 Jl± "liu! 

.cjj^V 4-1a^j j) ^SLu 'i/ 1_4 Ijl-aj ^1 jl^Aj 3^_LLi«_4 

^Jb Vj , JjLl-u-jJIj cJI ^>-^j ^yic, JJa-j 1 j \jJt 

ijj Ia i [ a j. $ Cj Ltia-SLu Jj—i-al 1J g ^ ^ Lq- IjJ 1 

— %* 

v3fc~1J J>>I |] JLaZLlJ U^j Jj II*\ t f I jL-jtaJ 

Ji! j_»J_3jJ| JU JljL ^aLlII ^c"aLLl jLa- 1 -l t4_jl Jl_ 5 ^ L II JI ■ t~ r- I J<u-ulj>-a 



TplaJI b 


( _ jr A 'c i 9 i ti l ~i 0- 4 U l—i ^lxfj ^ aI I Juk Lc-lj^j cQl itn! —C. ^c, 

1 4-ILq I 4 <A 9 : 4j^)»x L hi Cj VLa I JlA ^Jx T 0f ^jj 1 cLlj_uJj . JLs-U>- 

<j1 >,QnjLgdKI j-iMJu 1 jl if. ^laLu ^gjJl ^La-LaJI jLlx ( jr lx 3-JU Jx 

L* ^jLs ij^Jj jm-Lj-oJ ^jLSJI l£jJI 

QJ i-^a-j ^jl 0- 4 jIj JjjiaJt ^ JlII uj-L^- ^1 •>- 4 ~tl^ 

♦ ^j-ffcljJl L3 Jx Lxilj 

i 41ii am cj^\ j u ill ji ^Vi jji jl-ji o-^ i j_a ^31 ^ri •> ^ l±j 1 ^ 

(Jr* (S ' ijr^ ^-^3 JL—Jl J>»9J . J)lL-j 11 ^L-aj‘i/1 l-JU"ij 

LxJjw3 4_ljji-L> a^jJj-i jJ dJ^J 4 j 1 . 4 n VlL) j-jJL^ j_xxj ii! mil 3LcJ_4 ^ itII 

^LuljJ^I <Jl)ljLiJj)J (jJ *jO_LJI J . .1 ^ 1 t _ 7 J3 ^ ill Ptl L-L^X^X QL->~1 i it I 

LaSI3 ^lL*JI jj( ^x JlLi nj &. i-j-j I i jjl 4 .ilr J^"ll 0- 4 4_?t_La^ 4_JLx 

,4jIjU 4_j_5t-iI4l] I L ^X. ^Luj^U 0 I ^ijaSoJJ j|juu <-J ^ If- 

_ _ n — 

^jl_lj 1 o fj 'v lLiJxw LgJj-a t I j_A ^lr. 5. hj f 4li^t ^jjLJl j 1 m >3 
0->* j XT 4x.j r uJ <L^^_>J I 5JLsr "i ii.l Cj ^3 4_jJijxJJI 4 _ijjL^JI L^- 5 

jjJ ^ .i^-SUI ^jjLil jLa^jI 3 ~&> JL_a 4_<uj , f ^ 11 4 xjm-4j 

i j -0 jj>JLj 4_pt-iJa_ll I : iijr iLa-j-L1 ^LujVI ^_i i _ T lx 4_pc-uaJ ^xjJL^I ^ jJl 

* f f it l f 1 ^*L>iJ lij 

Jj£ k_il ACil ^9j ^j. 1 y. J. jt j LlLx ^vij jtJ Cj 1 j 3t r>> "j 11 ^?a ^ {jr& 

J< i~uj , jy- La I iJ-i.aAJl 4SL^3l l_9 ^cJl*J 1 JijLtJ j 


^Ij -i—9 jLL.11 JljJuljj 3jh jI^i jLfl-il 4 ii a C- LjjI^SLII aJtJt g_i Ti ilZ-ljIj 

Lj) ~ ^ «j ^^-*1 * 1 a j rtln La-^-a i^Ltiul ^ jlj J l_9 LlL-jl^ I ^^-LiLjj^j. nil ,^3ISL 

< 3 -$-^ t ij-AL ^JL-Sj I JUfc t j-o i I jjj t tl ~ij j <lc 

*■ 4 dl I^> 11 4 1 Ml 4-din d jLit jqXjJI I f 4 {tiJJi 3 * ii j 3 UL ^] ^jj .I.Lj 

VJ i ^ j a! jXS V 4 & t\r ^jx J-j— 2^ I [ ii 1 Ju_9 ^it 1L Ol^ 

4 J-J-ajj 4 jV Jij) 1 ii} O' 4 qUr 

A, Vv^sgcncr ^ i > j ^ ^^LlVl 1 j<J1_c j fi»> ^ ^^ 0 ^LjJI {♦) 

r!j^>-! |jt uid i— L= r 3 c ^>Lj (^jJt (ol Uj>ull j CjIjLHI i-t-^il j 4 jLjS 

4-jj j l^t i (jj 1 ijt-0 i|4_CijJ^ ^ pJa-u ^ « 4-jjLj <4 *1 ill f,~’ l < 1.1 J cLj-uisj"i! 1 

(jiVi \jr^3 ■ ' •'J 1 c \J r^ |_y-2 L,^ 1 J^4-3 . L*^CiL^ rt ~^tj a t it a 




fnCul^SJI 


bUilf 

4-<^SL^-o 4<. Xi J_LL Lua JtajljILo jJb i L j t j_a j^JLjlU ^LlLq-i ^-L*J I ^Jloj 
tjLS^CJ *LjJL^aJ I tjjz 4j1 JLjj ^utj-oJl _o 1 JlcIj-SJI ^JL^Jj .jj-ulj-SJl 

tJ-ljJuj 1 ^ jlr lJ^juj {j> I r L n B t 1 g " j A Laj L^J* * j < lo I i 


LfJjf 1 $ i\r lJj^juu I r L n B ^.jXVi i n \ i 1 g " j ALaj * j i lo jI j^jj I 1 T 

- t M s i M l j^*> ! | rt j i it t 1 \ ^4 1 

£-j_ul^ ^1 rt 1 1 4^oJ m J t t-LftJtljji tl 11 £>-** l>ui 1.. 1 C. ULl lS> t 4—1 

:^)jjT 4j^L ^lj js-ljoj I l_aLo-i i iA i 11 i^)-^ 4_iSU n _al t i^hi!I ^Jl_a *;Lq _ml ^I c, 

t j_a ^1/1^1 ^ -iJ^-C. ^<w.ri L j-aJlj (JJjLj_Uj ^ J J ,* 3*^1 Jlx. Ij^oJI 

^jJi j -L g^l jL_xtjJi}| did I «ui yaVl JX.1j_aJl 

<H» ■*! 

1 < .^ f. VI . 4 jI_£J Mj Jj^dj I o1ji->-S/l I niM I 4 XI , 4_Jji axlj-3 l^j^LOJ 

L^J 1 UU Ml iO—JJjLlJI * l^cu>- j-Lx ^j-q <a> u JI j t L d 

1 * id £■ 1 If 11 ^ | <■ 1 l_l_l I > ^j£> J {_/** * d 0_9~^ < —■j 1 -i _iUjK iJI I fl IjJ i It 

g ; 11 n f 1 j r^ I ^jX. M i<L_Jjb?| 4^_ua Li_tia_3 4_£_ j d 

» LtliJj us\ 1 11 1 f l"< ) 

La I Ju4 JxJj . o'j-& Jll J il aj [j-a ^JLkJt I Jljj La LJLc. 


4_4^>JI djLa^~ L7 ^iJl cjMjL^JI 

4jjjL 4^-LiJj^o (jy]\ Jm-o^3 1 


1 X />irv ^ ' 4 ml 4 Jj3 


4jjjL 4-iJJj^o ^]\ tj^JJ . CjIjj >J I 45L1_Cj4 ^^3 I 

Vi ** 

LkjLiv.LL uj (jP-XI axlj^Jl 4 i f.jJ ^L ^ 4 <jr-4s_9 i M_i ts^t n )^ L>- 1 n i"i 

3jx.LS : MfLuj JlxIjxXI aJuii JL>*L La 1 _jJLc__j * 1 Jx. 1 I L j-d Ljl nr.I 

JX1 1 4jj 1 1 nt I ^ IVI L^ i-lIj 1 JuJ I 4jJ ^-3 ^ Q-^J) a jXlaJ 

^ Jj JL-C f Cj V Lv_j * 4_uj 11 I « Q^_J Ls iij i t ^ mi nj 3j-* 1 laU 

L^j] i 1 Ij ^j lmJu (j^SL I ^ jiS*! 4_1 ^v>Li “ JL- ^t Ur k: - L-Ls 3^wI_9 

%% 

13 "J IjLA Jjl^tJj 01 i I A jjj j L 1 rth *vjJ ^iLs^J 1 3t 1 j 

* jlxjI LaLT 

J-X lj) 31 ] 4 j> I j-gJLl i LaLaJ I J. A <■ <1 l"i V 2 4 ^jL_j_l,| Lat 

t ^ i yj I Jl_J,1 ^ 1 Li! 4_^j ^ L11 ^->aljJll —■ JL*_j — ^yJb i is*\ 1 V 4 1 1 sk. i 11 

3 Lj—Lrfi 4 J ajj^x. VI 4 3 i n 1 M I jj-« Ldj I I i5 JlAj * Lwaj .a-C. (j^SL (j I 


^ 3 ^ .ujLuJ^ ^ 3 ^- L * L di 1 11 1 1 La ^jJL a ( Wav - w' v) Carl von Linne <y^\ JjL^ (*) 
, ^ 4jj 1 r, ^ LljJ I i j * LS_l3 J Ui^-^Laj I j_i Jh 3 Lst-fl Jj - c:1 -dr :> 4 I >dJJ LxJ. 1 t iui.nli ml 1 4 « j 1L 


jJ I Jh-1^ ^jLjLlUI 


L^J ^ 




?plaJI Id 


iSj isi -4 1 1 a! / ■ .a iZjJi _l ^JlSU t l_L I i ii j II J J^s » I i ulj 

4_o-jj (j^-£- (_gj>L n L$_j JL-u 4-! yfc at i_>J I ^i-Li #*Lyy-iJt 

jj-}La-lJ| Jl >0 j—^Jjl 1 Jufc ^ I r j —jlJaJVIj 4 —ual—I 3 j—j 1 *% 

La ’i/L^ja Liljjju ^ cL3j-LaJ-4 £^>SsJ JiJI ^J-lLv 1 jut a evolution 
i ISLu LL —4 >m 2> ^ J Li—4 4 J fj 1 J i J_j 1 (j 1 L_Lj I j J-Sj . (J-K) L_jJJ 

Ljj^tj (jT ^j_1jI j_!s 4-a_L 11 a> v ^ i 4jl Lj-Sj^ 

iS^ ^->1- i — a LJT^ uS>r! Lj' 1^-* J-^ (j-^JJ-U 

^JLc.1 ^LLj ^j-4 4_l_ijj_j>o 5,.i r L5 t cj \j. i LJI j jj-o-LJc-b <—^^Litj 

\ ^ * >/"fci (_j T 1 H 11 £ £j^-i \ 4 g 4j . jLfcJ^tj V l~ 11 ^JLc. SjJl5 

* — ( 3d- 5 Ll Jlji 1 >■" )1 4_y-j uj-L — LyV eJLljj i3juj—a SjLS^c 

* tlj I jl t 1 J_U3yl ly>3 1 jLfc." ■ n 1 ^ySLu I Jl^Jj 

Jj_ 4 4 1*1 4 i \ , ,uL Llj^_Ju>a ^yaytjX. (J*C miJ ^ iLl La iJy4 jl jJUJ JlS 

^.LbjJl 4jyjL» JyuJl (^L» V i -&j i^a4 4_>.^j (jLbjJI 

^j| yaui L^jL^ 14_yoy ft r lil ^jL-U »^IjJl <—a 4j 1 ^ 4a^ 

j-iia-stjj ( g. LLlLiLt ajI ^ 1 ^Lj I ^ ^"_L| SjjL SyJjLlb JSJ Lvy-ti j Up 

j! LfcyJeJ <_JjLtJjl ^jpic LuaJ? 1 Lyjte^m M . ^jl u^i 1 ^-<i^J 1 

jjijjJ 4i*4J 4 JLl1( c jS1j . Jlij Jo-1 \ ^lj Vij yl 

cAi!i j. ju M. Foucault s (jlj eLi ^ ^ ^ 

^yilalj | , 4 "< *SyO- 4 * j jF> i l ^ nj t_^jJl Ijl_jJ,I jj (jy-^ 

tjJjt_oJL Jyyy4 yij La ^xlaJj 1 4 L~J 4 * J^j «L3yu Lo ^ L JjyjL^ 4 j 4y r 

- Lt>a ^j) 4 ij-Ll^j 4ly^ ^>-4^4 Li-Aj 

j_slyll (jy IjljwIj LojLtj jV *5j miS tl jJL 4 _JLc jy£mi t <ILU jjJ 
. I JL jJ L \ \ Jl-^J (jt 4_j LL ^j> 3 La I Jl_l V l ^jLill 

t L -g-j-tI CjLy-Lo tjL ill <L l> j jr^ 1 * jtSf Iji i^aj jy!tj 4^u_L ^jVI 

djLUj tjjlyyjJl J-4^ (JjSLil 4 o-L_w \ JyJli ijl 3jiotj-ll 

ljeo-L^il jjlll ^ 

lLUj 11 ^ <\ $ oj 1 4 ^ i(jyIj—O jIj .lU j- t y ^Li tyyL-Ij 

g^ljji C.L 1 *^jLJLI ^j-4 LyLLuj-^iil ySLoj 4]j tU dj^i 

j] 4 j j i Jlij jcl JjjJo CjSj A-l 4 yL£ J 41 1y3 i ^LLo . yJb Ij-LJ I 4 1 j t a 





pjuIgSJ | ftnmlfr 


4 ^ \ _i i a\ Jl_x \jJ 5 J~M-h 111 ^ ■>j ^JL±X S^_lLI_u 3 4_l_uart —o j 

*Lu1 UA j-) (jyJj J n O' ^ Cy*3 AjJij^a ^Jt cJ-L^j 

ji i" Al ^j^Swc-j Uj^-j-Iju LflL$-> JilLj il_g_jjj3j l ^A-^uj ^xL-lII 

, I^zlLlx^Ijj ^jLil 

i LtAa I Jo4» -}L-j jJs La O' lJSjjj i h \*\ 

*^jlSLoVl jX.3 .^Jx. £ 4j Sjj i i^> 3_U lU M f ^ U (J_5 L j_a L_lj^o ^r) 3 11 ^jj_La 

v> Aj La jiilj J) I Cjj^qAxjjl i 4 j*\ j t u^>i£LJ I ISLu L^-U, 1 3JL>- jjjJa 

^ t M Luj_dJ_j v LLij) f lAjLi iOj g"t t u 4 ^5J jjLajJl ^-4 ,j-UjA 

^yA S^—6 tJj-Gj-X J L_J—i-A Vl j 4-JL_>-1 J 4 II JlA 4 M 1 4 (J-uljJs <Jj-2_l| 

I jLujJwVI t j_4 &J-AJ Ll a\ 1 ioj-Lax i—J^rl <^| Tr._4 ^_a> j 1, t j -y 

J> a " 

l-oXi! iAj * 4jAj j? _Li-4} JxI^hLI^AJl (Jjjjtla L-AjI ^jJl 

(J^ol gt-1 / All 4-JXJj.j, I JxJjAJ I JuJjlJI iIjJ-4 jx l *m 4jl L 

<jL^ ' 41*1 a i^jLdl {jA L^LlA^Iil ^Sw4-ll t^A ijX-£ Lj 

. ^L_j| j JX l 

j 4-101^ j rttl ^J-L*-JI (JLlojI IjuJlajj ij— i^Li-Ll fd±}\ jLl^jI jj-jLj-3 
4 j TiJj i i 1 J-cl j-Ul JJ-C JjAj 4_l5 ^tUjI^JU I -i Jl^O. O' Lk_iLAa 4 tij 

^jl (jjAsu J-^ ^S^LiiLi Ja-ijjJj jjt ^ 4 j -u jx J3->-3 (jt , 4 i?\ ^11 

j_uLLlU 4—jAjj_i_yc'i r I 3xxLoJI ^lx-4 jA. . ^JLftjSLa j j r JIjO V jL±i! 

t. I * i III LjjjLS L^Jjl-^j I^-uL Cj . 4 Ini j til V i nr t a \\ 3J-OJ 

4-4iL-X j—4^ 1 4jf ijJjjj I Jut Jjj o 4j i-a 3 j (^j jl 

t 31 v (Jh 4^J ^jLi^a jjxLi-xU 4 jj jJl 4 j-uJI ^J] ^^3 4_lj 14 I j 

. I-LA J£ 


4 Jj*r <y 1 11 Aa UiI ^)-4 jh^T uU j(L J |^)\_A I JlA 431 lL <^ L V-j 3j ^ I tJ I 

J-tao jjIj i^ixJl (JA-Ju ^ jj 1 ^Ll^jVI C-xjUfeU 4 I 1^"^ a 0jLAj 

^JiLJsl (J-XJfcj <3^ i 4 i^i ij (T. Cj^*C iii a ^jJax 4ol J. jj ijtjjLllJI 4-<ax^j O_>o 
1 $ 4 C \ j~A L jxl ^-L^. iCO^t_jJ|j j 1 m-li 1 1 i i3aJ^ 

. 4-xaj r,r. L^jI 




ffulAJItfl 


3-L (J -LLa jjLa A 2s .JLiJU j I f n SuljjJI fkL J—>. L-L-I3 

♦ SjIj^JJ 4 j. 3 jj» j i ,aVl JuC 1 3 2 1 \ ^ If j-L*_) jJL j ^ $ ^oLj, -vJ I — ^ uuLjjjJJ 
SJ Li— ±j \ —o ^Luj (J-S-ILLjj eJub ,j^l— ^ at j 3 ( 3 ^! 

1 IJ-uLj f O Loj j _5>LI I = j lZj 1 j «t f«o 1 1 l-sLLLI 3L3 , J j a" ">»- VI 

j 3»u>. ojj) t ^ 11 ^«e_j—a_j 4 _B J t f ^ 11 (j 1 3-LJ3 t Cj L33—oil 

^>c 2 _Lk JjI 1 j j JSL^ n 2 tajr-ltl ^ *meiosis 

ff \ A i a » J-jj I I JiLbj * 3-33.1 VI 3J Ix-A 3^ —l-ui \£ jJ I J-LjjjJl Lj^LL- 

J \ *C l ~j bMJtU uJ3l-1.11 11 SJucLb I 4 j -a-j-cJ SjutluB 3JI jJjuua 

i—fl 1 la t "f *> I j_a 3 Ju JLj» J Li ^ 3 j LaJ -LJtJ l o , l^-J -9 3(3 Jte "tl 

l£j!—j— 4 i o jla Jj^ 3LJ . 5 . 3 jL io^l 1 <L_i—lb jIjjb jl_c I3—^3 D,N*A LijJl 

3 L iljLA J3 a II a 31 Lf* < ^ j ? JuiljJs Ljj| ^T 4 _lJ 3 _ 4 _L>, 

4 j a j g f ^ J1—i —41 3-L , i AJ 3-13J (Lj, ^ U . U_j 4 -d. U 1 41 4 utjjJ| ^ If, 

15 LlaJ I 3-L 4 _j_dJ fjLo 4 1 ii a i I JLA 3!$ 5 u1 jjj I J a <? Jjwj 4 _j 2 ua L_>- 

1 4 VI ^ I ~i ~»i» V 3 Lj_?-JI ^3-L 4 1 i^r^- ^ 

C-L-t_o_Jj 1-^-Lfl 3, n 7 £-J-] 1 3_1 J^C I3B ] — L-J 1^ lS\“i t ti V I <L_l1L AjvjJ 

* ( 3_LLc 01J d -» lo l^ J^. 1 33 

3-«VI ij\S yjj ^3-1L 4 n 1 ^5 j .^4 ^^ 1 3 j 311 Lai 

4* 

<jf ^Aju , 4 ^- 4 3-gf- L^V-^L 4 _>-a_alH I ^ or \^a 1 L 3 ^ 

uL>^b Aj-Jalll Lt>j b ^ JI uJ Lb_>J ( ^ r B — t-j-: 3 3 ~~i 11 4 j >*3 — LlL 4 _>- 3b I Ij^jfc 

%v 

3_L 3 1 A i 3_3^-l LJ7 jJ I «_j- 3 _>J I LlIIj AyC. JjL-dJ L Lu J*A J JL^3 t JsV I ^iil <—J IjwC 

I3 j -w {3 t ^L_ud l_J 5 c_iI 4 _j3_ l i ii 'ii i djj-bJJI l. ^ “c a -U3 i 4 —t-a UhJ I 4 j 1 m iJ I ; Ju Ju>c 

jJ ^ ^ JJ 

p I » II —oil jqJjlJI Juj "nJ I p I * 11 jJ_j u oj —^4 ^ ,^u_»l3SJI i 5 Lu 1 ^ j ^a 

jr 

I L-alj-st-j ijr 3 Lj t ^3" * <U j ^UwLaJI ^.lijl o jU ^,-L cZjLLSj JuJL>JI 

ISLuISwI _41 4 -LflLl <^LSt J — ^Jua — ^_p3_U Li_uLSLu 4 . 1 3 ._i r nj 

j^jI^I ^ l^i 45 , 4 —uo3 a f. jLl£^T ^jLl iLua_ 3 t>a ^ 433 j m ill ^IL} I^SU 1 

L^Jabri ii> V 4 _ 4 iJLjeu <^11 3^33-aJI tdJs Ju (jyjua jLa { _ j j 9 3 iL> n 

SjuJ^Vl 3] C/J.JW 3 - 4 i ^jLlII 3JL <, ah jt 3 ILa 3-L \^ 2 j 13 ,^jLlII 3-41 

^jLua 4 _U 3 _^ Lli-tIojLie_iI I jLa ^ , 4 - 3 . 1 b a LI ^ j" i ft <1 a ^ f 33L 

L^-B 1 1s I JLa L^aLfll j^Juuj i^rulj-S ^ ^u-t-saul 4 -xb ^ a» V-SJl L-ul£_til 




puul^SJI 


4jj l S-o c j j i i ^ 11 CjLxj a aA \ 01 i jut) jL! t ; <LLxjua ^jut lj-L j jt m jutj 
jjJ ^ L-3 (jt I j j "r*N uLMj CdL j i^j jij f_ < 4xj i i j 

*l£>“ lS^ 

LT Jx jj£ b L a j IjutLw — ) 4_! I j> i 1 f LjJ — « H ^-bjjLl! I jj U»“ 11 jJUJ I jSutj 

^jhCt JLu 'iiJ Luajfj . Ltjj_>.j_> [ m nl > 1 aj J3VI j( t4_L«aj o r ^gjLua 
ijjSu tjf jJwJU V L*_j Ljj. C- ^£jLuua j^jL-j Lxlj Jh? tjJu>J| Lj_4 

_jJ L>.jL& 1 ln^ Qj}^ J'*- u ‘(JL>- ^1 Cr^ 2, - 4j j_^2*^xs <JljJ V |_£j2>J LmK * it 

tUx 3I f^-LLI o-* J* ^ (j 1 ^ jV^j i ■! r* 3jibj UjLJtji 

^UloUi^ 4ILt-uU j j t"~ La Li s i t n i VI 

^pILl) j^jl—JJ Cs\ % -w1j _a ^j| * JljL j r £jX O^alifaJ 4_J L> dj I A 3 " t g Jjyx—A 

^JjlH (jjjIjJ ^jL_i 3jj*L>J. 1 ^Jl 4 4 i ii^Lijl jxxj C.l * _ 3J 1 ^Ig. LuJukj 

j-J-iuJ J_> t JljJlj^ (—al Mil^l jua j-J-iuJ jj^-LaJJ 4.ubjX 

£_^IjJI jj i>i J-^Ljo ljufc ^ fl i J J ♦," i in ^jl JjL^oj ij isri aJ 1 

.^aJljjiLii 

L^-iS? i 1 ^ j 4 l^jJL>JI I Jjj*- "t k iiJ 4 _jJLc Sjj^jJLI 4_Laj_j^JJLl uL.1 ll 

^ lx j3 f ^ I n J In?! 1 jj^aJLJ , a 11 p J ,„l a "1 j l—Jx V1 ^C. VI < _ =r 5 

(J I (J-^ ^ i-i-J t Ji-L-fl j <r^r ^jU} ^jLJLI <Lc L-X !s~> 4_d jJlIuiI I L_Lb l—*aJ Ss^ I 

4 i m \ Li 4 j LxaJ 1 4j^ Jxkj i IJ jLSfe-aj , 4 x-jup Li jJ I j 4_ij j-uaJ ! L^ x j-Ijj 
^JL-^J 4J_LJ_a —l—^ Q-<a x ^ I - p i inj—^ p j 3 g J rut 1 J—i—ba 4 _jjj iX-S I 

jjf lxj>Lfl-d 4 t^lj ^ 1 r, Ju-Sj-xJI < _- r 5 (jl Jl>* 1 ^_il^i" i nj (jis i4_a_jjJ^Jl 

c^£ | rf*?iV? I t j- 41 Lj SJj-xl 1 J_i tjJ 1 I )j V ILlxJt-JX^ 1 (^£_1 Li 1 ^ Jut 

IjujS juLxj Vt ^jpix j j ^ j w ify I 2f^Lxll l i 1" j>_xj 4—uqj I ^$jLua 

: j_1xj l£ jJ ) U4 U=jJ I t^>tl 1 I Jut J-o Lis V L Jj t Lai 1 J jutxJ I I Jl£_S 

(J-4 V Ju ^ix 1 tjJ UT^l tjLS 1 4 J-u-UX-U ^Kll L^-i-9 ~x- liaJ 3j_d 

u 3 I r>J—<t J—i-4 v 4-_uflj_<a 1 11 JyA [ _ :7 -Lj \ 4_^J J t j.4 <t"t <"i^>Lj ll jUj 

4—luslj 4_o^ix j^J_^u>u ^ jjfc-V L t (_^j >^ i * f t £ujL1I JjLUI j l i ij 1 ^ 

" ^ , r 

4u j ; uJjujuJ I 1 Jut 4 jj>J ju Juaj <U-> 111 J JL^J ^jitua t _ :r ix 1 L^lLaJtj ^ 

43J_^J 1_* 1 la A 1-Ajl- 2 ^ VI ^jXt-jJ ^ ' t 1 1 j i((4 -xJl-*JI 4ulul_ J_bIjJI 

* L^uaLb-S/ liLaLwj LjJuj ft Cj L LajuU I)) 





Lo 


jh 4 * ^a-LxJl jjia J i _pL^I_Lj Jj mi I, I ^yA 

u_i L"*C 11 t J-& ^3 11( \ °\, W 4 I dj I jjxJ 1 4 -i./ >)) I 4 j Lj£j 

4 m a ^4^-01 4^j ^Lx. *Jjwj j ml ^ ut J 

t-_9jJii^ I Lq^ i (J ULd 7T—I 1 a ! JwA u' qLq Vj t « cj ( j j_jJ I )) Lfc U i u ! «Jjii I < _- r s 

* ^ < M 
I 4_4 I I-L1^- (j-CL j j i a " f I t ^ Jfc4 4 j] Jl_U i q *_J Lx ( _ =7 ^ 4 , u 4 j jjfc 

«4_J—i_u_j_JjJI 3j-£-i_fi *j—J <J-U ^JLfcJJ \\ ^-1-A^C-y ^jJI 

^ii- ^ -q—<-! 1 = ) ^.iljL-j-U <4.1 j j^i a i j_j_uL*^JlJ 

4-1 ^ /qV ( ^Jt I j ^-L*_II j 1 t n d j-_j-j Lj 4J j* j U>^J | l_S 1 * I 

J-<k^j fj] 1 <3 ^ * j L;r JI (^jLiit ^yjj L-H"Ij o$^> uT Lh 4 L 

qjt-j-mj L>oj_aj J < qu qJa>LS I ^, xjaui I l juj> . l_ 3 LLi*^ I 

^ijjtjL 4 <d ^jiLijVl ^oj)-<u j I (^1 oUcj^I ^jjuLljjL? 

^j-ujli^J 1 ^J_i-L^fc— lJ 1 L-mLi-ui o t"j / u) 1 qJUi CjjLS Paradigm 

. ^qj. v c. J>J |J\ ^Lq V -*- ~ < -u J.L_q jf J Ul_4 j^i w fI 

L£ j_JI^_lI K j-iLS_i_a ^ix, l^jj) _i_i 1 a ^ j i La^j j* 1j jl ^Lb * I 

^ 1 l^iJ JijjZZ-J* 03^ (J^ (J-* 1 1 ^J ^^^ ^L?r \ 1 fi la^ll JJ-^IU 

.43L5UI J2SJI ^ 

^4j_iLtijVl 4 jjLa.11 i ** f i u jJj 3 1 ^ ^ oj 

1 -a-VI ^jl J^Jlj . 4^0.LjLi 1 H ~y 4_4J^—« 4jjl n g> j^^L-iil Cr^.5 

(cJjl qjl_c>j jJaj^o i j_s Lxj q> j-x jq_u 1 j-jJ,I j i l^i 1 CrHJ ^j-iljLoJt SLS*L^_q 

it j-dj ^i—<1 *Lla L&> 4 ~ i»1^3 j_jvI (jl ^jjf 4 .-/i jL i^JI gr a Iqjtj 

qSjj ^LLaiS'^/l I jq -qjwJ^v < 3 i /i~<-^l j» t ^jjJl ^Sj>J 1 1 /1 a I j_^ 

4jLIc. i ^4 ^4llj 4j1 4_^^ju ^jJl 1q_iil 

^3^-^ J^M uW "L?- 41 - 1 ijM- 

^yS Lx^q^wL ^j| ^,J3 ^ i * I] a^-q, jlr>x JhJ LjJwLXJ 

i \ o ^ jK Jhj q^>J 1 jwq_& jt ^q_uj . 3 1 _Ajj 4jjj-j-aJI :^jl j.Lf.1 

-j^Lqj ;4liij LjJlJ^j jtLj CliBjJt JJ>4 Ij^Jcij Lq^jV JJ <j!j i"tj V ^jjJ-lilj 

I ^ < g <3 4<aj ^jf jLlaJ La^J J-ua-fi] ^ aj j. nl^1 l 

*^4_s-iLLujVI ^jLqJJl^ oLyjljLJi 4jJqjv 


ftkHj I^SJI Aiflmli 


d j jfcJ )t Ull d i frSfl t / dI Ljjj_Li J-j3 Lj£ j 4_J g I p1 dJLA ^j_d 

IjJ * (Jjj * ||*S Lq LjVjLjLa J^Liw L 4 J ( _ jr L>J| !jl J^jjJI j 4jj J 1 1 SjjLS-aJJ 

LiwsUs Lpf <3 juJl_^ «Jul_rtdLj ^h4-1j Ld \j j“i £ ljVjLjJU ciilj cLiL£ 

\ Cj' <y i li ( j J. UiJ Lci-i I ^ d_Jj j-uaJ 1 1 £~t k *S> U>- (_j-a ( ■ J j I |Q pjjljLJl J^jJU 
4^_c,jbJ( 31 — iili—Lj (LjJ s \— ujjj ^udljL jjf jJL -lj ^3 * l _ gJ 

qI£ <J—j ifMjl^SLJl f* L >y j j) 1 3 ^ Vj 4 J 1 j-u_jJ 1 4jj_LiJ £ _ ;r 3 Vjl < 4 jjj i^a 11 

^cajl >■ ^c. A j 4 ^L_uI Ls pj . SjjjjjIaJ \ AZ-lLzj^ lj^a| 1 AJt 

1# 

^<J ^ ; SjJJ d l * < */i | Ui“ i .1 l ^ t 81 M '*■ \ i I JLv Lj-d £J 1 1 "lJ C_lJ JwJ>h JL 3 p 1 ■» T I 

^3 I 3l^L>JL 4_^ r j~i. 1 ^_j 

Lq Jl^- ^Jl J J—U LU-ij ^~"i j I uLmVj 4 _ijj-£ 1 J J^LJJ ^JJ (j-uLajJ JjjIJ 

, Ju Jl^- Lflj-jfc i^j ) 3j j j < ^ I Lj Jlj V ((3jjj» jJ 1 4 ^ i LJ Lj >a 

JILq i 4 _lj s -1 n~»- ^Jj ^ miid 4 j l£j ^ »l»ll 3~ 11 (J-uab* j JLlJ I Jut ^JLcj 

jJ>J* 1 pJ I 4_J j_Lo o LLj— 3 l^j 11 j ^il 1 a I ( o i—31 %, 

(jLa^LujpjJ ^ . nUfljj l ^ 3 A “ ^jLJlUI iD,RA. LjjJJ 

4_i_^_4i' ^ y i — 1 1 l-i ^ — L 4 ^ i-i-i JLu^jVI >-i ^ 1 ^Vi_ul wJlJ \ ~i l-i 3^j 

.(JjLiiJIj CjjLiljl 

*Ll^L>. lZjIjl^-V ^ o"Si<i I 3 j «3 j3 iJU I to r^-i ^ ^ JL nj idJJd 
4 j j. l^ / 1 1 J^Lt4 i OJJ^ t ; 4 _-lJ l iT- 3jj-^jJ,l | LJ Vj **-“(11 J k 1 ^j_j3 

dJuk ^j_ia cl-ijjLstJJ 4 jj i 1 n rft 4 j^J^_L11j 4 j 1 ^ . 1 1 II 

^J-C- * J-J-3 ^ 111 ( L^J ^\ lL) Ju 2 c_j jqJ i4n ^ 4_ja^ 1 4 j^_jj I tJlJI Jl^vVI 

4^>rjJi LT iC' 3 Ju Jl^- 3^1_^5 : l.^IiL..o -zz-a i _ jr 3 Jj cjt^ Q H ^jl 

J^Li- |JJ-^ ^U"i r aj f{jr^ ^ lV 1 ^ ^P^- Cr 

SjjLiijVt ^jLcJJI ^£i 4_<u ^>^- J 4 _jV idjJsLiiijVl 4_^jLcp LIjL^, i C 

4jjLj 1 ml\ l ^jl t-^\ —c. j J_? rp_Lao [ ,gj ^ JoU —*Jt ^jl— S> Jj 1 1 "t I iLJJjJ 

(j\ L 4 J L-+ 2 ,\W'i 1 uj ^jl L 4 J £3-1*“ ^ 4 _Lj 1 j LjL^liulj 

lj nil ^ 1 c. Jj —lJ 1 J j il ^ lr 1 l-s 3 a ^)u--i-l j 1^-1 »1 \ Lbj m lit 

Jjfjp3 Ijj-Laj o' ijJjJu ^j ii ^ i^jLlLl 4 3 1 t"r I, I 1 l 1 r. 

r_pV l ^ I C llLiMj l.fl C.jj c t "x- a ^2/ LJ|jj-Hj Lj Jt—ua—-a LJJlj^- Ju- 5 ^ jJU 




j ju^ 


jj 1 r> oj_ 



La 


4 j I ft f. ^ Lft^ a J-ja-Ju <jt 3 -L- 1 J , JnS-3 j, 

L _ 7 _j2 L-Sjj-iJ U9 jL^ ^Lu-U (jLl L$-i-ft ^jJfcJ-t IjL^I SI i »l Jh-J JLOJ 

Tj ..j! l j^o 4j L>j o*M-i L*_^ L 4 K S LLaLat //ijuj^ 3 jj^j ~^J_i 3~ . .ill 

*<—Oli^AO ijjljjjj i 3 jjjj> LaJsLi -45 4 _?r _i_~uj I JL& ^y 3 (J' jj. j 1 ft Jj ^ r. 

Cjljj— jJI <_il. ^ 1 1 1 1 nf ^—3 jJl_>JI (_xjL** f*3“^ L-3j > uj Ifl^ljjJl i _ 7 -Lu. 

Jj ^ j2 r 11 <j) u 1*1 ft LaLftJ i L>-Lj-4 1 j 1, 0, >»i ljul> jLllC I i _ ;r 3 (jr^ (1>^3 t ^Jft l.*Jt 

<■ »>V * cJ^-J^sLaI 1 u_ 3 j 3 lj_LHj ^ 4 _j l_ 3 ^—^ uJJj ^JLc^ 

4_jjLc_ *_l_i ^JliJ 1 -jl Jj ri Lt j j till Jl a "1 £. 1 i d^j. 1 Al | d * t.I lIIAj 

1 CUjL£ Cj^*- 4_3 jJ 1 4— i j r Lc.^ 1 j> i a. £. ^-^LUI c0jLj1_$_> 

} L_LuJ I I Ju5> JlLft 1 j ISLij I 3 J Lc J Lftj 1 3 j) JLa- ~f ^ 3 * iSi m 4 1 £1 4j ) I 

3^JU 1 Oa_jl l loV j ^ ' .1 a j I j— u^\ ciJ LL ftj 


I djl_LaJl £|*Uj.J»J 1 j " A jl^ jH\ ^ Mjj -*1 , J jQ.1 . k *1 LfilJ UflJJX J-* Jpjl ^1 ^ -0 ■■ 1 Id.' 'ijl" Jjjil I.*) 

J 1 a I 4 __ljJu^. 2 jjj I i_? ^ 10 ^ ^3L3 jk-^C. 

L^imi 4^wi_k O' , 1 n ill ^1 ^! i> *Lcuj'i?l jl 4->ji^ 1 . 0 LS L ^ . Lj.^.^ »- LiJ^J 0 l JVI 

1 — 33 -^iLc. ^ 'la .1 3 (Jli ^5^lm Jj jjgi.ojl £-A JljL^k. ^ ^J \1a ^4 * L&J_*_j V 

jwQ u tdj L-*3 ■-jij jJI oLjp ,jy_j»-i^ ^L*_iL j ft 1 ^ t {L>Q j »v' 1 -LJ»~ j0i3 ,j-« \ ‘-K* L^J 

[jl_is uJt-i 1 ? s _^J 4iSJ *l_5^iLx. ,jj3 LL-mLu^l !>0 iJ 3 OaLOa 

^j, 5_a. 1 jLt-u^'l 4 jjJaJ v ^>- Lfad jjj d > s 4 "La-w »~ r .1 diS l ^ ^ - -j ^ j~? oaT lJlSjJ* 

|Jr i_u J!_d , J 4-t-^l^wd i L:r S_>. r,.\ sT, f pi d_ii_^jp . . , 4j>C -, , *» JckI a I 4_lb_£ - 7 ^) L_aj_4Lc 

^^£05 1 J*LluIj \ wiL<—lijjJ! l ^ \ j^r. C 1 jjL mj (^10 0 "\ 0 A 1 4 ij . > ^1 1 dia^IJ 1 d_£ 1^.1 , _l^>. i 

CjIj jj. - > C \ *^\j CjLj^aJ' ,j' j. aj (j' ^ 1 ^I SdjL^JJl (Jjfc 

dJjlOi jM-id. -JZj* 1 J:-0J *l ijl £ j', li4 (jj-S 1 rt kai _u.ii w J! [ 1 ^ j^Qji l ^ j >-*- l ^->^ c 'ij—^J] 4j.jurtlll 3_LiLs j-±£- 

“ V djil i j r Ji ^ijJl lJ jLc~ djj «_ilj_>J l l_a S*j_Jl \ jl’'if, i pjj) i.oJl Jl a C. I L^i_ 9 ijJJj ^_4ji ^duQ 'V - l i ! 

.^Jl Ujj-CJu 4-iiLxa d uj i 01 1 1 ii i LujJ jlO <.^J 1 ii “ i .31 3dUl ^ lc jiLuj j 1 t r 1J <iO i ,.a ^cl — ^_okJl) 
^,0J .uJJj ^3 J_4jl ^J! OJoJ^jkj V dj If^Laui 4 J 1 ,-iO-uVl Cjij^Kqjl 4_0 OjL^ y 1L j| jj_S “r VI 

- >j 

jj_c 5 .1 a * a ^j ii'u L^J 3 ' ^jOj iijiuaLlU iLl3 j-is-■* L^j f 0^ iOljjJl jF O^- 

■ jjliU 4 _Lajujjj OjJ-JkJI d *-ki OT1 ^cJLc, d-J^V 1 ol r, 1 ij 4 jjl g !*■> 

J J t< J_L*J ^Ju dj | ijJJj> i_°|l j yd.,j f if J !- 0 A J I l,g"L>l i n \ o 0 , 1 _J^>1^>J1 £?Jlj 3> djjLi_43 

tjjdtiQ A dij *■ ^ 4 j^)_ 4 <Jlll JUk-j Oj^Ij V] LxJjJ Juu -|<J ^JjLfl. 1 d t jjl .1 )1 

^ 1 U-L 1j3 OJ $—*2 S 0 f 11 it ^1 | i u? -ilL jl i.^ v i>J ,^ 7^1 dJtiil l,il_|C. j • CJ UuJ jmJJ-LI I ^ ujljjjk iCJVI j 

fjf£L I i"t- I ^__ r S i_-flLLai I 4 _jcljL_0 i _ 0' M 1 r 1 j^ ji LOi ^ J— 4 J I J- 5 ut J , jj-^Lli V j ckJJ - ^ JiL_ua_j—i.1 jj 

. Uo ^ LX ^ L ^L4 !i - a ' l_jj r f 1 4 i . . 1 1 I nV | J ■ -•' 1 I 

uj jUU j O 4 ^" 1 *—‘Ofc * > “ 1 0^ 4 _li-u Lj_u I ^ 4_Jjjj L a " iLsVl lIxji JIL^kJI d * uiaJj 

,ij—aJ uls^J—>- O- 41 —<- rtj *C ^3 j_*L 0- ^ Ur. ^Jl t l ^aJ 

' ^ 2 [ ^ <J Lj i^Or j. U rt^-S ^ i J i i 1 . 1 , | 

■ ^ ^ 4-Sj-*JL1 -ijOLc d 11 ii 1 i m 3jjJl J_wa ^Oij ’ Ll^uI _pijl 



hi 19 


4 »[ a H jt JL t~n\ < i W ~m O' 4-o£1j>JI <j^£o £>JT ^4 11 nil 

I Jut j_lHj iSj^a ol J L>L_Laj>-f LiS I jj : (Jlj mi^I CT^- j^-t-^a-l-SjJ 

(tajr 3 (_3j-<-u LljI 

■Vi 

j.A j fj fljj ^_AdJ jj-U JjLalll C-iilS" ^j-C. t J La j 

^It-U j> r^njI ^_1 aJ1 j. fi r.I o 1 <1K11» 4 jUS' 

t _ jr 5 (jJjl mTm J.SJ1 4 L^jlAL?t_4j (4j^LijVI ^LaJJt =) oUj^IjLJI 
otjL^NJ ^ I K tl a 5—1 j j-tilL^ ^Jj 4 m ;i < I jj Lflf * uX^I^JI i M 

LrJS emepiste t ^ L&1 ^ iuT ^illj < 1 * ^ 1 4 A ^ 111 

olijl i|j<i-J-il— j-J 1 31 <—^jLjlII <j<uAl jII 5 j. $ -c a ^iAL>JI 

^1 clr^j L^-Lu Aj^j V (j ^J t LJ Lj 1 Axl 1 ;xjj>Lj ^-lc, LsLxj 4_AjI^-4 

* j<UaJ L 4 1 i^l I (^JJ I J-LJW ^J | 1 





i(Jlj Ml 11 4_ljl A ^)Vl jj^-l 

I Jjfcj .jJjJl £-4 -La < _- r l £ ' 0JufcJ 

jjlLa *_a Lioj) ^ 4.j 3 lLi^-lII t _ i i >o V 

JLkJI 4 jl iaLijj I jjb JLa jl£jt l^-u£ 

. SjJl jjj Vic j * 4 x, LL ij jujTj-u 3 ^)V 1 ^SLs t Lj i 


iLaJJ fft&fcU gAi# 

4_il_j>wj fJjA j^-ual—*JLl ^gltjl 4 _j ^ t u ~ij La *-a 

4—L-ffcjJI ( J^£. <j 1 f-J-il ci. l i.4-j V — lmJ i 

tdjLo^iJl oJS> JLa ji i i^i a (Jjl t .Jill j 

^IjJI jLzujJLj .^Ll^I 4alj ^i*Jt j 3-^3 4 j iij^ 
4_> (JjL.i.i: i (^jJI jLlj>J 1 jg, ll I Lo ;4_laJI 
<4-aoLJI JliLjLv VI (?Jl-A JLa ^J-^a-Ste-iJ 

S^jLp-Vl ^ 4_u>c, 

M M 

»> 4 4 K l aJL_it_j—i_ut ^jjSLu 


y^J-a 

3 jl^& ^L ciJjL..H 3 jl£.L^ ^jLJI LaLLa^j 

*r ** 

>^-La .11 y. L_jJ ^ ^ j a 4 _jJ :4—t It ^j_a JLj^-II ^J] 

U3^H 1 * ^ J uyi (j-^Ui 4_^ 

.&iX\ 3 jxu c>-ilLHiZ.I lX ^3 4 3 1 ulAU 



J ■ ^Ti aj ^ $ U 1 o' 
i^v^j jL>L) fl*Jl 







ddiijuJi 


g ^ m jjt , 4 j 4 i U l'q A g^jj I 1 Jul> JLa ^Jh^I^LsI (jl 

g I Lj jjyA 1 jL-i-^ q uiJ ^>L_Ij <a 1 >Li 4 lLLS* ^ a j i ^JaJ I 4 1 r jJ jjo ^C, jJ I 

^Lul J^L>. ,\-4 L-sLLm 4 _xjL>- jj^js ^5Lj 4iVl i _ =r ic-i 

rJ_2_iJ 1 4_) L>J L^jJ ’ iXt I Jui> Jj-4 (J-*-iTL» l!1jjI_SL_) iililua( Jl 3 j . g ^ li I LlJb 
gfil^Jl <j? j\5v J i . cjUi .<*“i 4 4. *r |X| j f i j 4 *jV| 4—4 La T j_l_lj ^£jJl 

<U , J I J_-i_*jJ 1 4 i L g j. L~ £j! ^ ij sA i n A i £j_c, 5JL« L J or " i)j 

VI Jj J-JI J-ua-Sl » fr Iji SI > L-UjJij c L -<a- C 4 _oj t _ :r JJ I Jufc 

fT 

gjJjj ^ 1 L ~i 1 Li LLL>. j*JL n JJ (jT)) ^jJZ. Cj JL_^_4iJ uT^" ) ^ jJ I 

4-CjLJw ^ JllL.. - l tjj j—lil flJ J^aj M-S (Jj ij_4Jjj ^ 

Ljj i ^j^_i_>*J I c? jjt* i"n 4 j ^ r ■ < L! | ^ j Li 1 ^0“* L J) M ^ 4 jj 1 n I, I 0 J Ufe . << LiJ 1 L j | 

* ^ I \U o jJ^jl 1 _}LL I 1 g j4 

^5Lci! g-^L ^Jj ^LlJ LejgL ^j^oJ 4Li L_bj—ULJ ^jJI g ^lit <jJ 

LI ^< j h ^£jJl uJI 4 jIjllJ! j_i_* L^ JJ 0^ i ^™ J V ( <i -L-II 

4—C.^—4_ ^ _4 1 f g j ll I I J.A l_is-3j-jj i: „l ,til— i~u\ J^Ll , g f 1 \ Ijui gi 1 TT ^lJ 

L^jI tgbljJI (_r aIjJI j L j j;“J l Lv j-LLuJl 4 _l c .^j ^jjLUJ 4-lLaJI jl^.Ij-5JI 

Jj 4 ^Laj'Vl jl j] ffj.A i^il l JiLul ->*'^ ^Lil (jA 4 L 3 

L^Lmj jlS 4 - 4111 J-o 1 mij ^j-ib t^jiJU l-i $j wg-^illj) <*l£: <i 1 

1» 1 1 g-^-LJJ ji^ < 1 11 I AJb >ol_bi gj_Lt^J jl c-iLsj. 111,1 gA->J Li 1 

q\ (jA ’V Jj 4-b^jiil j^SLjJ 1 ^jj-L-iu ^j| lL-u>- jj-o j^ L 

^-L > “< fl q 4 j] . 4_3j_L 1 Lilt ^-iLj jJ l LflxiyLi 1 j 1» a 

JlSLiVi J?^ L^LL 1 MU a l Jj> n "i a 4 a 4 m ij ^CjJl 1( jj 1 

, gbijj! L-Alj 


— uzh—or .ijl (Vlj JJ k in S^-LLua —a g_^iil 5Jl—ui—4 

jrLo u yA 1 ^jjj c_y^ <L t-v. ^jjj. 4_iiiU> 4_) c,* i-^il 1 ^juj 4 _j_>-Lj ^>1 * L>.jJj^iLm jyi 

^ it i >j 1 ^LLlj-a t { n j ^ ^ 1 j.?L -4 1 l (^j^SLj l ja jL ; Ls Lo LiLa _4 I 4 ^ ^! 

{Jljj ni tlj 4 _a^j_l 1 Lv ^Loj^/I ^^1 <ij lO .* 11 

• jjjliJI JIJ-j-uJL L^Lil fjj-jji 4 Cjr*-* L ij^ ^Jj 


Lcjji mi a jj-o-fl Uj 4 _jj£L) V I a r LuJ-aJL I Jwjj <jI J ^ iJ S?I jj-a 

4j ^ u )) U-S J. i ii 1 \ AX-lj}J2 i j r a 4_!l 3 Vj idiLL-JI 3jLc,Ldi t tj «> ^_i j| tuLu?c < It 

n (jy^* _*' it a j i»t JSLL ^Jl Lajj cj> K f» LlS <1^ «J_ 3 _*JI 

£-LA J 1 * a j^j-j-C.1 L-iI ^L iIqjI <J-ij_J Ujj I . Jj_3 JL3 4 _j| tl-ij LLj J> 1 ii “ I 1—c_5> 
4 4-r a L$-J JuJ . 4jJl»-a ^yUl ^ *1 dU 1 11; 1,1 j| j-jj^LiitlI 

■v IJlJJL>iJ 4 J *1 I C Cnn J £jQ i 4_J Ll-^jj 

{jjS fj] jJ Id* (Jii (jL^ Lj *ilLl £-3-^1 L-a 

"CAJ ^ A 1—* wljLj ^ :l (J^jQ £_jLjJ <5 ^1*J( ^ J—flj ^jl—^3 iC-ilj) ^ lc. 

n-Ltlj Jlj-uJI luA ^j-C. 4 jL*^M ((CjL^j^IjL)!^ 

oLc-oIjb Li_5 jl! Lo jjJL ^jfcLUl ^j»JI j^uaJI Lj jJ <JL>Ji ojjt 

3 JUlLa ^JJ l^Lc J^jj] ^_>^\ <j ^Lj j ys\% ll ^-jjj j —}*~m 4 *Luw 3 jjJX: 

IjL^J IjL^jv jddj i J-Jul La dal Tril JujL J J ^ CA lW mil 

* ^JlaJ I J^u .1 Joa >Vi 1 ^gJ-A 

t 4 d C_jJg5t_jJ l^J-II It J l J A Lc J-jJjL ^ \ r t i LjI 4 J ^ I ^yi 

j j i tL | 4_^1 (^a 4 Juu J_Lla-j j«- 1 jlI 1 jjl . ^ il 1 Laj 

jLr t " f I 4 JcSLj V iJ-^-in-^T t _ T L ^gJjt j i d^M joJ-iJI jl t 4 j^_c-^_a ^c. 

4 ^j AL*La 4 _l 3 I Jl-l^-"> uL m n pi 4j ^J-iiij ^j| ^SwCJ CjIjJlcJ' ( 3 -*^ - ) 3—^3 

ijy 4. JLt 4 JL>-j_a i~< il-J ^jJI ^jJLaJI ^ 1c. j ' ii i c_3 3 —^ L-3 Jl!j . 4_1l3LSj,\ 

R. Penrose jjjLj ^jLil SJjLU Liili \ 

\s 

iLuj <_>La&gi*^tj LJiubjJI j . i ~ u (jjLII ^jJjlJI dLlj L^jl 3j^&Li)> L^jLj 

, Lc.Ll 1 s 1 j a * ll 

3j a n . V 4j| (jkjLJc-o J^ 51a ^ ^.iXI La| 

v jjj) xgi a Jl a infj jl ;jj^ua-A Jj. :^jLli J^4 >jJL -UL 4 _) Lj) *x- u^\ a 
LcjJ ^-SljJI 4 t uU ^_4-c_g-a £yc, l 3 > ^j! 4 jI A a ciJ^Llval 

4 _taLjj_i- ^ U^J i a V . Lu ^-33 4 -£j-*-A 1 IL Hi a ^ysjJLLi 

Jjj 4 l L-3 ) <_jl ^j'Lt. (4 f 4 tnj in j 11 I i> JlJ^ - L J 4- 2 =—4 JI L - r 5 j. j. Mil | 

M s» " 

\jjt tjrL L^^iaJ ^gJI 4 JLo^1 . L- 1 tjL^ Lj ^ J-A 4«4 _u>-Lj LL 

H — 

< La La J-J ^ i t AJ LIjl^ (jL? ^jJl »-H IjLA uUdJ^ t^l itaJ^l 

. 4_JL 4 3j»SL ^jVI 



jUjj | 

u' ^ t Li] g A .< Hi ^JlSI wX\ J-jfc 4 Li ^LL I—£ ^-k a ^jJ( g. 1 
^-uLcuT (<JjlJI IuL& (jL^ li] La <—jjLi x4_5jLa—4 J£L-A 

-u-3jL*JLI q-* l a. i ul a \ La jtS - lj! Lqj i JjJuxj 

O^Lij (jl L .4 tin {j^y* fl 1 LuLb 0 J-^j i 11 1 x 4 jLaj 

31 i ,hVIj 4.i 4^ ^ * ti ^jLt ^ ^1 jJt-x-j-uL 4-i^u I ^-L) 

irJxJjJJ IjJbLLa ^ 111 4_j| VJ tS^-S-JI £_!L> o-^J—^ 1 J_A L .1 j *^ 5 L*jjJ 

J_jL_3jJ! 4_XO^—flj Cu >* (^-4 JJjLJ jJ^L-4 g^it,l (jl JL-J-l t I Jl£> L; Ui AJu Lajjj 

. C^jJl _l£LjJ a gj -rf.^t J| j ij-u V LlojJ^ 

JjL^ J-J of (Jj- 1 Lh 3 0-^ Lj o I J j . -a- ~f r nj * I j J 

LaJ u 1 gj o_i LI 4x.I-uua ^ylr, Iq i* i4 ^ 1 a 11 ^JjLau (^jJl i q-h mj>JI qjLi* a j 

I Ij * <j uL-xjJ I o^Luj I X i. \ bj—u .111 f u*lj. 

^ La Lj 1 JLA g_c i_i -Lj La Lit -d ■"/ 4 l? i i t ■■ (j^ilvJI 

«*i* j e^* 

L I <1 J.4 t till * I vij J—pl*Jl jjj UJ ,,1 j > L-AJj-±J> J J g g I 4 lL t_L& 

ijifllTj 5 j i aJJ 4 rth 7* 4 /“tLbj 4-jt-jjI q,- 4 lia ~jj 4 -jV * (J^kIjJU 

Vr H 

gjjl L^jI ,^JjJ 1 gjjLH gjjS?1 iL<utj ijf-ujJj LLjxvI *^Labj 

£l±aLoI\ 4 _C.Lj_ju 3 J 4_Ji Jj ^ J aVI L ^ J-4 i ii \ L_3J—i L*-4 J-4 LSLlJ 4jlj t —l_4.U <—lLo_U 

. ^o^ll I j jjJLjJ I j 

<( t Mil I L^j \y i> o_4 cj—>- 1 3La 1 9- L) J-n 3) g^JJL 1 1 JlA j- t"t HL 

I 4± I ^ t ^ . J .4 > J \ L^S^JU wLx-Jj^l cJJj t X LjJ y_xAiJ 

4jLxSj j. j J-J ^ril -ijjJlj J~I ) o \ ^Luj * J-j, 1 a- “ill 4_^s^ 

(J5 i U yztjju i u '-u>> ««La Thcoric physique cLyx-^t 4jjJij)! 

4 jL. lL j ^J1 |jjl ^ J ♦ * ^ H J-iXoLLjJl qQJU slm i^jLi 4-J ^ Ld 

Jv-l c. 0^4 4 j1 1 _ t Li -. 4uJjJ uLI 4x3 L3=JLl LXliS-4 JJ} 0_4 Q t^5 tJl 

J<^L_jjVl l1jj_loJI gjtj (jS^i pJ ^s_uL j L (jL c-iLS-il ! Ju£> of 

obLtxl^4 ijr^3 i J^ i) U-j H oLSLj^l o^La-J jjl i^a 4 4_4J t_dJjJ , 4 J.c-L 11 

<4_xlL)) R, Feynman o \ <i ii Lb xj L-^ jo-ijyuxfc cj^!LS- 4 p^i-ix 1 j t 

- « 4 J^Lj- Lojl £ru1jJl]1 




j l-lS juv ^1 jJoLj J l J^t-4 ij-cLjJI Jx_»u Ij_aj 

jx^j u* .Jx^jl ^ji liuis^u ^ls ^ au ii^ gt 

jl i 4 j q j . j j i <aVl <LLvj_U l-oJLJjJ * 1 *a \\ a VI "t 4 4 i£u l-d^LSJ \ l j iLST. j 1,l 

*KCLjJL5fcJ Lo uJjL^uJI a Ij--il-3jJI 4 fci-K V—d t j- 11 1 4 _lB 1 I </V 1 

JUllj_i!| ^Jt ajL^ll 4wjj jlni H Jy<a 4-iuj-fl 4_4J 1_B J^X4->J L^jI 

tj) t Id Lc.j 4utl^_) j^Lu cZjLj-isL_.lBj) cZj! Li ~>» j jj wl -a- m Lj A L*t . 4-_J _ tl Jj. i i . aV I 

lUj S 1-fjJ j-jMluJ L-ifTl ^J\ oLSj^>J 4 j 5-1 J. j-i-g^ I >1^ JLdl^-B Jj-ILjj 

L-4-Lc JwJU gr i ^ <LU.jil <3Jut 4 B^_ji-U JLstua o' ^uua 1 jJ I ^j-4 * ^ 1 <ii> V I 

* Loj-uOij L?t-U3 L> 

4-1uwj_4 .3 jVLi j j i ^ j ft \ ui U 4 c. 1 j < ^ _4 4 j_j L5JI 4_luwjJ, I 

f jx* <u j*-uuj ^jj! 4-ou^UU jcuutLiil <iLSujlj jI ^j-4 lJJLuj L^j| . jj-tuijJI 
* JuJOi—tJ I I J_jt ^£L>e! Jj I Lgu^Lflj i JLu a jl < 1,1 i a 1 ^\ 

^discovery l_b 1 ^»~< 1 » ^y-aJj ((invention *> Lift ^jua 
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^(j-Su^LuJl jLtj VI lJs[—> " ■■ V 4J1 l 3 ^>jLb .,\ <^4 J—g->uj 

IjuI i a iitSLj £jl jj-j-xii] 4u>-j-II 1 j_ft jjLb t^.jji^VI 4 -Sj^Ls c Jj L&J 


. 4 A H 


L^Lub w I 


■jo- 


•Jl 


L>* 


JuJudl 


,of - 


J Ju3 , 4J l-i ii-ij j 


^j. iL I JlMUn^rilaJja J . >il < n" J*-^ p ^ Oa i t 

1 4lu 4 j ^uJ I Sjm^LLxJIj i Ly^j^a V Uoa o ' oJ l j I jut 

J1—Jjlujcu j^ui^Vl JLiil tiJjjj j ^yj nj ^ xln B JSLlu j> -i—uu-j jjl uu-^u 

4% 

oJLSjJ t^iT 1H 4 _LloIj_^i ^Jt.5ju VLu-d 4 _-qu ^ji VI i 1 jQ> 1 ojVL xu_^VI 

.... I lLx-uiJ 1 J-A I JJjUKJ I 1 J-A (jL^ I jJ l xu=. —^ ■■ ^ 1 (J Luuj t 

^ ({i <4 j Jl>-j j C-Jj Lv Jl2J 

mi 11 £j-A I I _xj JL-B SjJwLi 4_u^—3_*J1 j ,1 f 4_1 j _riVl 

^LlJLl ^b ^ jj Jl^b t^yjy_l_i_U 4_ijul jJI cLj_LJJ 4uJ^ Kj& ^IjJLvt j i ^ ^ ^ t^ 11 1 

^ ^l">- iJL>d1 4-±u_LLiJ (j\ JLU» * L^ijJ u^*"i Lt^I 

(jjUt ufJULa ^jij — 4 _t^liJI l-B jj-LaJt j> t^» f 11 L_ 3 juu£iJ - Jjij Lgjjj 1 

+ ) 4.&KH o Jut Juu>V ^1 n" JLVI ^ • 1,L) jgpj "i nH 


Jus! Xi-ajji jl Li~i" ,J\J Oj> 1 J*U ^^_*_Ul Jus^/l jjJ} i-JiJj_U BjLwluI LLi ilajt-lj \-<Uj (♦) 

. [^U_^jji.1] genius agenesis 




D 4 


i uiill " 11 ljy h <LSjjA i aj*C J^xitlu Jj I JjL-rcJ J^ 

3j_o1Ij djj ,*\ P ^uJtLLa JsJu^tJ jjl Vjl 4_i_Li (jlfi , iSL-x aLijjJI 4 j 2. Lc^a JjUfcJ 
^-3 J-V ^LLall 4 jL^j < ^jLr M~i11 [ 4 J. 3 c.t-ll ] ^j),i a jVj LuS-dj t 4j2. j_ujJ I ^ 
.tjlL Lst-ilaIj Jj5Lj j<J IJl- 4 ^_4_C £ 4-C.^ f o 11 ^j £ j .a i 4j_^-*J I ^j) ^ <ia I juX l 

4 1 iiaJ fljL j “f cl (jr 3 (31 J-JU ; i t J_o_3tJ JjJI (JJjl—oJl “t-Jw I L j_A 

JjJlJl jj! JLs 4 jlrtf ^-ylc. 4 I miJ jljjLill \ J-A jjl *oVUl^.| 

Lflx-Jfc Stf. 1 i-gJ-JL ml J Ju> 0 Lfl iC4J->. (Jjjdl JJfc ^Lifl 

4jSjju« 1 j j n hi) ji JjSLqJ Ur^ ^ • <Ci£. L_11 4_3jjl 1I ,j_a 4 _lCjJJI tfJuA ♦ Lj ^jL-oJ^I 

Jl. 3 1 I>ij' JUJ t 4_A^Jus 4 _jjIj i Ijj-fj i-i-ii l }jl 5 Ld_£ *4illill 4_j_c.jjJl 

<LuL_uJ^| (j-q_tla Lgj( Lt 1c. l^flun 1 u_9j_uj LLl LLLujJj UJJjJ , 41L>1 4 (J^Su 

. 4JL&I^J1 1 Tl m^LLo ^LUj £jL>- J-d-J JL^C-C tj-Aj i^S-Lt-U 

j^-iiij>j-tf"i l_9j_j_u tiJJj £^3 11 L^jL^ t^i id-jJLiJI jJlvjJJ La! 

r 4 ^j-4 <—aJ 1 _Jj L^j] , (jt j -t-Vl (jotj l- 5Ij^all 11 {j\S ^Jj ( _ T ^>- £|jU/I,Li 

j-^j jj-- 3 ^ H I jui 1 LiK (jh^ ^^'l^I! cj^Li^>wU 

c_lij Lj-uL-uI ^J-Aj ;4 .m 1 A O^Lua-Jt-45 *i?l UjLjILc.! J^h-Lj ^ t-u. d 

lt 1c. 4jJiLlx: jLiai-Li I Ju !oSLa 4 S1 *"U Cj*^ i^ -kXI 

jJLq-tl i Iju4 Jut j uU n°j .4_Li3Li-uil ^.1 ^ u >>^l ^ic,j 4 _j_j^£J! 

, CJ^Ll^_>JL 1 J-4J5C-4-1 4 j}t U Lv^dJo Cnl 

JAU11 ^*1 cdiLjl £ u jjlalil l jul JlSsU Lo LJLc £ ^Ljj-ii-I I 3JL>. 

4j->-UJI j-^J . 4-i JjJ^- Ji3 juu>yA <t j>aj L_i_SiJ J>jJl_>J1 

La L-dj" r"il, I ^pU>j| 14 ^jl i4_iloL^ (jui Ll>-jJj_uJ1 JaTcI V 

.Jjlt " II 4 xU-C. J^L>- IjjA ^ iSjLJJLC ^_5jLt-4 3 Jj^L_4J J^j"i mil * 1 -I a 

, I nglaj Li miL£ 'iJllLo jJjUijj ujK Jlpo 4_p^Ul jJuji 
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(—3iJ—jr J 


t? Ln^ Jj^ j-i-Ay -lA- 


0^-LI u>A 


4_^1 


L> 1 






^Hu>JI liJJj ^ 3jsS AJ I jl 4_J J)_db_l] I (jt r La. Lj i i2J 


Jl 4 ^ju(jJI 

(*) 


^JJC- Cj-'T jj U5 jJl — cLJ-jL^I £>0Ju_^4 Jl li ij ^ \“i _ j— Q “ I.'fl <0-1 JM ^ J[jLS» J-J=Lj (*) 

-BjjJ-Ll 0*Vl_>iJiA oLu^ 1 L "-^ v 1 1 JJl JjaJfcHJl 1 Jj_1 , LajLLxfl a 1 Ij^ial-L'a — JliIaJ)^ ^Lt^LiJ 1 <_Hj^ 1 _>J 1 

O^" U* LX^ 3 -jLs- (J\ ' <1 u-aLai a ^y&£. j>\ ij^r* 

i _ r ^i jj] >1 t cLj- a < f-|_gj ( sLiijjii-S ^J.3 < _ J7 _«_uLi_ij I I J—U4 Jji Jlt-p- 1 J-U fl U_JjL>~J 

, tj fAi 1 ij, JulsLjJ 1 uj^/L=*JI c; CL>Jlj-fl 



* . X j liuSl sL-uo jx, 1 fi ^ Aj Jaaj J Lj ^ku J .1 ~r "m I 3 * 4j lj} j Hj x_L_u_>a 

1 JlA Jj—oj liLa .3j, -l.LJI jLlJL^V J£ < 4 jJi ui f 11 4 j >.llll 

<-3^1 4JlC, X i.O Aj JjJl L ^UJjL^ jjLuO jj^b t j I M 11 Jl—tfuJ jl 4 1 

ol j-»rJI (j^ LL^LL—o 3JL*. ijr h dJLlLj a .j^L Ijlaj} 4^aJjJLl 

4_9 J Luo jJLLi ■>. SjX-ill (jL-3 Lqjlj 4 jL_>-^/1 u!ljL£ lij S ujj Lor ~ 11 j 

4_1 L> V I uLl-jL-S” . I ft t US L_J^ £. \— Lui^f 1 gL uaj 4.J HtlTu 4 t i i laJ I Li t La Ll£ 

JsVl jl id-ijL£ I JuS> bM 5^—4 jjj t 4 II Lj 

L^J JfjJjJl ^mLw r ri t V (J J^l £\ jjj-Ll _51 t Lg-UO^J Ju^j * dlbiSLs J-J_X 

jJLuoJI Jpa atJlJt (jx- Lol xjJlSLJI 3JL>J Jjljj-xv cjL>-I_uojJ j. Lc 

J^ un TT I V LLL ic_3jL*_ll £>>i VJ-^J jLot-c Jl j -yjJ *4 ((Sj^-ALw 4jj. LiiJ 

1 ^ J uLvl *«4 j_J|» ( j r lx Jl^Jjj idu-Jl jl Ju>.<J IjJ J 4 _j_L 

V» •*■ 1 

qJj ^cJj^jJ Lijxif f t - J j t I ^ (jLs Vtj .4 ^L 4 jLJ 4-jjJri 1.1 ( ^LlaJ J JiL 
^JXrl Jj i f f j. ^5 4JLc [ i^i *i j (jj ^ X (J^>ij i3i>^ ^ J ^ kbL4->Jl ppbj 

+ {j L tiJ ^ I 


^ lj^ (jr^ IiSL (jl ^r g i 1,1 I JuA ^J_4 jjl ^jl 5L <u 4_oL J -iu-H ( j r A 

j^aISj ol (3^U * 

til jLi jjl j "KVl ijb-t-J t ^ r 3 ,4_5 cJjIj wiSLe-J bjjL-aj |jj| jLlaL 

bjJ L^Jl <u£\ jL_uj ^JL j. iCxLLi^t L^jI Laj' Ai^t *^_9 ^ L ljq 

di>jj,l (J,) 4-j^.jJl! 4^jLv ijfc-ual^ 4_jJ^S/( Cj|!a^-^U,| Jl_ 3 . jLbj^H ("»4 Jj ^j) 

(jl jj_LlUI J-l-tJ V Lwj jl id_S_3 jJL-<3 5j> j <*i.\ ^ 1 L-jJLa~n V 4 -jjLjJI 

j ,I a j 4j^_j_ua2 4. jjjS!j J_S <>j3-p ^JjLlSlj .cLlmjLj! 4_j?c_jv 4_Li j 1^2 
jbJI g^Ul £>f llLIj Lt 1 c ' JjL Lxjj . Ij_a 03^! 1—c lj.-L lSj 14 Alu LJlI 

:d-UL3 __l Jl ^^LtiL <-L 1 a" n 4b] iOb-AtaLj-Il j ^ L-A Lb 4 —uj-SLjJ 

, t>JJA-fi3 SjJA-c3 Jl IjJ 1 4-i_tiljJ 3X L^X^UOJ-*^ 

^lj i ^ AJ jl 1 r.S?t 4jL^ ^-lll J-A-^-J-i Li C L*t 

{ lJlc. Lua_4 £)l 4 Jl3^Lc. 13 J^L-buII Jjj ta J 

J-i4 ^ Cj3 -Ui V3 4j1^ -iJI oJlA JuL jX> ^LIjJI A L^IjL^j ^3 4LujlS1 4j1jj J5L 


'iJutllS 


iSf LO 


^ JlZlj < ti^l 412 -kJ I (J^L>* * 4J- rt ^ 1 j ■ \ t ^ <jjp yz 

*JjP Li <j ^^SLUI 4 jjtdp. C IjuJ (JJ&3 4jjjj> is~\ Jl Cj La j 1 1 1 Li £3tjJl 

4jL>-J ^ ! I i ila tj ^ 4j I cJL) ]lj) < Jjjj—3 4 • iJaj aj Jo Jl 2 i J 3 5-/*- "i 11 <tL>. 

•4 * W 

• Uj 3 . 5 i ^ "X ^ L^iuJ p| 4lill L _}^> Lu (j^JI Cj1J_lU| j-jl_aj c-lji 4 _i_sLj 

(jt tyL* ^ y* ^iio^uaH Ij-A Juo-stj jjJa ^-£- > 4 j, <_i.a i LL^jL*-* j >1 jH f. I 11 ^ <ij 

4J (jLs 

g u ~wj ^ 0.1^ i a L-oJjJuJ ^yff-9 ijj-LajJl Lai 

Ij Ub jj-ij La j J-3 L&\y-i-u y± jJlS't ^ U H ^j-oJjJG 4 jt.C Jl£Jj ^jJ 1 

Li 1 i~u 4-pJ>_>- 4 _aj-£sj 1 Ju& C_> Ju^jj . _^cJjlJ I g^-Lgli is* 1 £ Jj-oj 4j IfT 4j; JlL I j-±C. 
J^Qjl j-JjJ (JjLS* lJZj-u^j] ^jJI j il > ~ 11 ^_LjvjJl 4_^>. Jpjj I ^j_4 ( j^a 

Jlo-i ilu LT ^ *0 j-uuLj pLLJI j 1 j nil 1 4J1 3jJaUt^a 4 jJ Lu_p^ ^ ^ 4 jlc 

J^v) ilH 5 ■ * J djjiall! jjjJt £jI Jlj>o i L* ^JlLxu 

* I ; 4aj 1 jJI 

y\ iu ujLJI LLLjj 4jJjIj a <jj is> “j-11 4_L>.^_a t 4—jjLjJI 4JL>jJiI ^j] 

, Lu ita-^'fcJl 1 ^vJLaJLi oLljLi 11 Li j aZi^j ^jJjJl LlijJ^l 

t j LJr tj ^a-^3 t3jj 4 aI1 0 J_A 4 jCa " 1 Lj^jjjJ I <Lc^jJ| L-jl ~r I Ji-JU 
p LojJ 1 4jJ '(J-4J 'iJ Jl-mit. loj- it p lj>^- I Jl£ J>^-T ^gya i £* 

s' 

— ci!lj-lj 1 # <i r nj tjrJ-II 4 j i^a^as ^Jl <jLL 1 j — Balth^ziir Claes jj-uj^L^ jljjJL 

3 _lLaj _^ (jj£L3 L-^ l— jJI_ c. ^.jJl ^ absolutness 4_j_iiLa_tL 

•w 

3 b> / 4 J~y~ La jN (S> LST yl i , f x-LiU 4SLj_a 1 -uaJ j ^jjSu 

_ ^ _ 

JuliL^yi u 1 lJ 5 c_jJ 1 tjn ~r"U Jal alil'i i I *> ^)L_i_jJ Ljslj)—i_u] 1 5j e iA (_J->~ 1 (*) 

jj] dxLi. i ^\j jx~ . . 1 VI 4l£Lii__4 La Ij-^J CJ?r ill jia-U 1 a^u * > .4_; r, I» 11 4j i,i aJ I SjljJLI 

,l 1 O' * W j x \ *y • ^ 1 , *. <3 1 j <4 ,t r^ n M ^l-i-^j ^ JL_uL jJI L>. lT^* J^ e * "* P' '** 1 

4 4_ljLs_oJ I <—ijS i j r a -j 2JL-3^ ^ -5. q— l-u 4_t_*j iU^.^1-^ yJ IjLo-3 %y 1 11 

jja^g J-Jih* Jj 1 ^ JL ^ £> lj n c 1 ~r i\ \ Jfria I a l Jbjjjua jJb La -^4 . y druX»i 

>AVi iUJ! LiJIjlj U-.i^ 4 jIjj JLu jjs Balthazar Claes jijJiL (**) 

(HsJLl jua JpLaj ijy IL>- t cLg « I a 5JLC_ji Si_p- L'^ 4 n j !n 1T ^Sjjdi Ki ^ UU 

1_L&^ .2jL^jJ ^jJXai,! lj_J,l C.v^» >11 4 j 4jljaui <LjutJ rij 

— - " >w_ »JI * 1 _ 

t-l ^-Lirt^U ^_iiSr l l j tt £> <^ ^ L« 11 iAr ^^-jJl Lll 4iLa-J -i| (>- r <i c. ^ 1 C.-. LwiI^ ^jjkJ^LS P <?Lx.>- ^_iLajl 

L-^t ^ j>Lt-a ^ *L>L^jI l^J^LL ^a l j H ujLaJ ( _ y jJi LljLaLLil(JjaLaJ,! (J^b 1 ^- <l ^ l!LJ 4J 4j»_suj 

, ^o| yi j-t-oj ^-ihnU j>iv*n \yi\ 





(j-4 t t J j j iJI J L Luaj^t LfcjL-u-A J jj9 j ^>Lj-4 4LjJ^£j.£ 1 ^L>-^ 

^jl-JLI J-SjJI ^Li L^-o-4-j^ j> j t-j j_ 5 Ij 4-i^vl. ^ oL Lu[ 

li —ill JjJ a*. 4jj_LaJ Cf K (jJjJl (jr^^ —2—jJl Lj-tBij-U |jl 43 ^—>JI 

uS^LJl ^£iLiill ia\\ ^jLjl- 4 j<il*JI i$j- j-B j _i L L1 

jLl^<i 4jj * <u j ■ < < H j 1 111 d L_B 1 f";i" j.oAiJ. 1 i L_B^_i_u 

<LjIj 3 I JJb ** LdLu ^jjjL Llj-J I j) l^oj 4J 3ju_>- Sjj^ua ^ lu-i n jjjT ya-^jj 
41 r >n -r 4 4_jj^l 3 £, yjl L-j-jtja>Jl uLLIj jj I j. j ^ Ju^Vr ( ^ r Jj “1 JkJ, 1 

Jk ij Ij—j_>- I j . <L^ i-rt ^rr-tHi II C-lLj-SLc ^y 3 ^SLrt_j < n"i*\ 4 ^ La f. dal i^iLl 

, l_Bj^JI jl^aJ UlL>* t H [*j ) < u JU JjhJ-LaJI tiJUj mil ^ t u "^j i^_gS? 

4 t j < *H l ^ mj ;4_i_lLj 4 jLjju) f.^j-^lj <Jfa j) j in u L-i!j_id Jj^ju U * <.t_j 

** " * 

^ ii * j V i 1- 1 j->- j^Alil 4j1c. j) i.Ti.1 L jlc, ! ^ n \\ -i".il I 

-HI %* 

^ J L £ ~ *~I I J ~r i 11 * — )1 l C £yA J °l tj Laiil— O trSjl A. jJI jK^Vl VI <ui> 

*^UI ^djutll j3\ jjllu-aj LiL:J lBj 

r- 

4 in uLiaj l-Bj i fi 4 3jJaj>J|j 4 j 7i j Mi^jl ^ L t_j ^jl ijX\ jLl^l Ijl 

\ $ i ^ CjT HJ l cl-jJLill 4_t^a_Bj L^jJ L^ljJi < ■ m jL^a 

LH 

jt j il u-aL^ 1—4 J, l ni 4 _LcL£Li t4 t n *Vi 

, 4 i j j I 4jl3^jl4 


^U^4T v-jAJI 

jl '< *11 (jj i~/j > cJa-Li^J' 4 _jJjo_j_! ^j-oSLi-O 

4 . u i/|j jJ I i Lm] j J—t ii j Vt 4 j 1111 JJSLuJJ 

^ic. —ill l 1^3 4 ^cl Jti j| Jl^^I 1 t >y\ I jJ. iJ Ju3^ » I oVjL>«dl 

4_5tJ>-LjJI y \ C. Cj^jL>d I 4 _L_jjJ| jj'lIjJI y L Ly^“ * ^LLatJl (iJlJ^jh 

J^jJI jL-5tJ Lajifi. . 1S1 UJ ^3 n Je ~i U ^1 j L 1 1 J~| 4 "n _LB 

I -A— 1 .4 >_ii i^i i l—s JLx£r I 1 4 i- J jJaJ 1 Jl->* V ^Lj3 L^ L j ^ ^ L&J d‘ * 11 


fc* 


ilaa f h i V Lul 


ll^ < n —i 


±Ufl 


L> jj 1 4 * j i IrJ 1 ^gjLi_o Ll^j a r 


^4^?l . L^jLuj lLUj ^J-L^xi jjl r ytnSjIi 4.t i f laJ 1 jj 

fLSJL 4L 4 f ^ ^»J>I O^jULU Ju>L tiJJi u*\ »11 ^ 4 "i.J j I J&. A 

* ! ll j /\ fj) ■ ^ 



plfljlll ft-Qii«l9 


(V 1 f^l in ■v 11 ‘ CJ iL_jL lall j J. u J Uiil 4-Jj JLJ ( uLu 1 u >J | JljpV 

djb>h <11 ] J r A ^-gjJ ^lc. I^JljLa <Ll3 

<UI j jI ]jA\ tjL&a iS-Li^UI LsLc ^jj-±jjVl (jL»l 

■ CjUUajS J^jS JjjJo Cy^ (j_d ^ 

. <LflJ L iJ lIj LlUjui^U jjS< j| 1 ft J 3 Jo JlJ>* Cjl j -l i i i—W) iS> Lj ^JjJJciil 

ji o n La IjUiS i 3 ■ .'^Uj i ij^ j-j£ Cj^Lseola ^ J^-"i i L l_sjLj-u OLdllajlj 

parameter^'< l 3 4j 2 1 1 ^La j j| 1 4. + _3^jJI ^LUill uojLfcJlH <j-* 

4_^cI_j 4 * i i a 1 1 A ^ftSL j^jLi "w. Vt ^1 j ^,.3 , L$_> \ i] ill 4 j a 11 uO lu j 

■** 

^alls-U 4ol ^i Ljr f dij^x^i jLa 4 j 1 ^ y l5' ^ULuff (jl 3>SUjj *■ J. ^ _^Jj 

v~iti in 1 ? oljljJLV! (j^SL> J_j 3 i j^-*L! I [5 ' Ur^-J *3jJjd>- CjVI ^ T l o^ L 

•h- 

.jxljJiM c^uiJ^> ^J| ^3j3 4 4_jj) t\Iil U?c. 

Joj-L tJy ia->- 3^SlLJI Jl j.ijj.0 {J I 1 n ^jLUl 

L_j_l! l i_L _|yi l-HjL^ 1 j m I ►!_)y t ^ -i^U 1 i^jUi L-uljl^VI Ol 

<j_d ijJJjj - t^jLSjl^SJl coal * 2 Li xLs Lli—ot Cj>L^LilJtj d ^ i -* ilaJ I 

4^ 1 ij ^IjLjI ^3 4J fjoJ-t*j LLloj _Lj>o Lq 1J-AJ t i if 11 Oj-^ 

:J^2j ^1 

^1 V ^ o! 

Jo \j.is-\\\ <yz I^j lHjjL>. Jl^ 1 lHijI^ jJ US' 

jjjUaJl J-l. Jl cUuo I JlSUj 

I JlA ^).ft J.1 j iSjU^Jt CjUj I ^Jfc * , . 4 iiU 

4jjL^ 3^L_oll!j Ju tnj .4-jjjJI CjI q J i u. >J I cL-Tj-tB tjj^Lcxi-Sja 

^Lu ^ij 3^*C4 Jtjj ^j 1 ^ 3 mi iLS I »13 fj &^U-3 JU: lull (jj-l-C. 

:^jJ Sjojf djIb cULS L^U^3^SJ 1 ^^ l\ jLuU> 1 ^LqjLS^ 

Ja riJ 4-Li-q^v 4ojJaJJ jw.j 4 >J 1 Jb 1 mil J\_p_C. VI * d-jAJ j t~( a d V)) 

i _ JP i- £ -j ^Lq-UJ I JLj-^. lj-U- Ijl j SLj Jl^S jp Ua La > <<3Uj- m 1 ^ ^jUbj 

^1 ^ luII joj-S _oJ ^2 f ^3 4 j Ll^j-U I 4^ I 

^ ^ J j is> 


i<i_Ll,LiJ! iii Vj L>wL f i^ujiji j o**^ 0 iA jj j1 i u i ,^3 j J J-t. 1 lJjj— i-ut ijoi- (*) 

Jjl y>a ,J ,.i ii ^ ^ flL-d-a ylsi " y 4_C.Lu?^ Je ^ i ^ C— 1 1 g-i-nLl Jj 1 ^ 4-J>JLc, J-3 

” ” jj 

. [|jL^W y \llll] 1-j \ J-L «. ->- 4l«gl 1 a 4_LA_d 



gfrudl 


, 4 1 C I *1X>> V 1 ^jJaJI jl_4xa4 i. j [^ 4 ^ J1 t j(\\ 4-LjjJJfc_LtJ Lxj < " j t flO 

oL-uij_i 4 ^-Lj . 'd T J ' ^-H^— 1 0* Lr» ^ (J^ i 1 j j 1^ Jl 5JJLt Jl^Ju ^jl i / t'^j-C. 

i 1 1 irTfc^VI {J 1^4 ill 1 folc. 4 Lfcj^ Lk Jj i3 JUl-LC, 4_LC- L<ut ^ I 

-. 4 _u (1 t < LuSLa Lai JLrr~ * “1 oLx^L^JI ^, 1 ^t." 1 ■ ■" 

^Jj <ji>^ S*- 4 C^l UT^' ul (jLiiJ I J 

frl I (J f Jl-SJJL I > L$—4 , h Vi ml V ^jUl 1 ill 1 j 4 x] Lj J .? 11 LtJ I 

I jf ^Kj- 2^ r^.11,1 jj) g ts\I \ i Cj LLL-lJj^ 1 j uLUJ d> I jOL j 

jjJjJi uLsLu^J^I 3~^3 1< LlJj}S/ 1 ^ If 1 XU« ^ Li ja ^l-»"i.ii[lj , Cj 1—4 j-U I \ 

jL_lu_j_j'i £ruj <jj_AJlIL 4 j / r cl_ulj^. 4-» l\ jV JLa^LL-mjI ila-vjJ 

y j JuJ cUi^Lt- l Li LJlc . ^ ^ l U 4-uXcJ I CjUj’VL d J1 i ^ V1 JjjLA 

Jj a i i dJj^juLd i ii £ ) Vj i * 11 nH ^ j ft ?n V 4. l£J i 4 .. l / <» AiS^Lkl ^JJ 

■Sj tj jaj_rt-lll (jLldll Iila lj-^3 *• ^ ^JL Li j i ii <^[£ lli] \—& 

lJ\j 'cjJ-j- LA ^ot-i) r i ^ *. 4 ^K VI *—il—wiljjJI ( J-ua n11 

t3It ~rj Lo j oJI ) pLi>k rV 1 t_Jj-iLt>j <Jx_ i?3—3-1 (^jlH aCJI 

ot 0-^-^ JoL- LijVI IjSLaj metabolism ^j^ijIj 

* JiSJI ^yic 4 ujJ»jv «Uiaj i l^gl u 4 (Jf ^3 ^Jb j CjLjJVL 4_9^>jc<i 4j (JjljJLljL 

- <11 >11 ^ ^ J A [ J lLsLljj^L! t4_3j—f-LI t>JLA 

Jj ■>- »_rJ flljl ^yJb L j^a d , T \_£_ 4 <; j 4 d)Ll <L-pl r 3^-Li-! I ► 1 —ujL-»j| 

4-j^I£ L^j 1 ^lo 1^2131 ^Ij. !^iTl LLuxJi ‘^yA i4_j j i j r ,VI Judj^SJl ili"r*C1 

,4>iLp ^^III ^L] L i a j ^jJ) ^L-ojVI 

4-j I t a a iZx^ e .j ^_3 4 j-C l a i 'vV 1 >j) 1 f 11 (J j_-i-£a_uiLrt. nLI ii\ 4-^jI La !>L^» 

%1 ' M 

JJ) Iril 4—J-J L \ j . a JI Aji-nJI 3 Lj— t u Ljr ^ i_>^3 1 J-JJl->u j mil 1j_A > ?r ^; l, 1 

“ * ** -n — ' i w 

4j ^JLn-lf lj. j i in 1 Oft VIJ-uw ^ [!!!] J-ilxtJiJI 

,_^ X-LlI | \j 4 Ui A jl ^__^_X0 4—ii_alxfl (J^- J-jU£> 1^_XJ3 ^1 i i LS 

m i -la LjLj iii i <\ 4 v 3_j^c-xii jjj ix ^<$x^ j-Aj 4 1 - ja jJ 
i 4jjvXJ?c_JtJ S^JLJ 1 jjrJJ I ClLxt^o ^h\ Li t, 1 Lxj ^jG-5 i 4-i_J 1 Aj) \ 111 

* l^jir C ^ 33 Jk5 4 t Li n ) ^j-gJ 1 JXLXiJi ^ iT?J 1 (3^ 


- [|j l L^>'jC-t1 J 4 J ^ -J-O -Wulx 2^0 ^JJ Jjju-tal !^xj \ ^kfLp-Jl |jud> y-a L_4JC_3LJ (*) 




ful^lpSJl tka iuli 

ci*jjLa-i jLs ^T t i_gj)j -j < H g^-LcJL! 1—01 j. Til iiiI 

(Jj t 3 ;j-4 t£--jl—3j-fl 4 ?j r a 4 n *i LLa <*jJ.I L j-uj Jo : c. 3e L_ul ^J9 

JS SLL^jai ,> iVj! .SuSUl v ljT Ji uLi)U 

* ^LS Ll j E juJ 1 —a JSLlIij ^3 ^^ as i i t t J—A 4_Ja 1 j_jL_3jJ I 

g 4 UI 4 j 3.j j—j > a VI 4 L>.jJJ 4 j L—iIj_j 4. , .1 L^_u 1 4 ^ A uJJjj 

j<J1jJI <jV 4 _ijLd t 11 4 4 _j_i Lii I 4 -L^^l ♦ I^JU 

j ji 4_c, jJLscj j 1 i4 j f 1 1 Lj xii-j Laj £-JL_3 jJ 1 jfihn 1 Jl_l-4 

- j3 jJ I jjjJjlJIL) 4_j3IjJI 42jt kXI 4—4 1 ^ f 1 Jl^ jj Vj^ iln,3 4 4 iIf. 
^4 UaJj I 1 4 Li^ t Jj_)j>Jo (j^L < J J U~r 1 1 4_1_>* j_4 i <ll! L“i 11 4_L>* jA, I Lrt 1 LUj 

* {J? j t1 JJ*-14 4 j j -J Lj ^s_UJ ( JjjJ, 

4 1 j LVi H , k j 1 a j ^r iTi ^jJI 4ju!jJ 1 4i>-jJLl (j I Ju>j 4uI^>JI cj /,ii 1 

JS-jL-^J 1 LgJ 1 J r <w^ < i a 1I £)l JlJ Vj . LiLqj 0 Jj a ft a 

uJ l) A 11 j 1 4_jV 1 jj. mil ^3 j_jI_3jJI 4 h^^Lgj j 1 1 jj CjIjj-Ij j-jJsj (j-SL<aj ^-3 

CUvLJl ^jja £-Sj3u (JI J j - flt U JJX ^ 4_p ta 'L_l]| 

4j1 £ <11 ^3 ^ jicJL-oJ jj I lj5LqJ jL».~ f-1 LjL>. 4__ iK JjfcljcJij jjl 

(JIjSj £j| J-^Lj {J> I ^] c^LJl \~Ti u nJ {jl le. v jj n " 1 11 (_J^1 

4jj• ^^51] . ^A_j_3 Oxioj otj-iij IjloG JjJ-v 4-oAjSLU 

4 j r Lc_Ii—1 jJjlU 4_.<,^ ttxll 3J-S-II (Jlaj ibLLai.I 4 juLL ^3 l I 3jj ^ mi a 

. lju>. 3jJJJt_4 

J-J-3 gJbjjJ J~3 l nIjJJ 4 _i_c.)jLjJ : 3j-^ /T/ ^Jh 3 } ] 4_jj-t 1 ^ cJlJLL i 

J^-3 4_! 1 ^ 1—1 i ill _L 3 **J I ^3 oJ I j^Joj 

t Ljj> j j II ^)_J3 ^fLj Cl- 1—jJJJVI J_J_^LjJLjJ , 1 ^ A At t ^1 

i_a L i»" ^1 t jjj_jii_*J1 j— 3 j \ lu 1 _t >< ^3 !j_iSL»3 J ^j-oLjj j 411 

£>Ju 1 ^yi^JLJ rjfs ! t 4—Jj'b/l t"tl A Lm 'wll 1 4_3 It ill ^L^jJI 4_ll^ tjr 3 3JjJUJ cZjLiIj 
L r ll 4 ~1 f /<"i |jL _6 L;r Ll OJ^L-C-J TC—a L^j 1 ^J_£. 3 |“|| ^ J_3 Cj I j 'fill 

cIjL^'^LiJI Ij-jV? 4 <—il ^3 t^jj-oLjj jn!l L^jn-^ILsI tCil J ? i II 

j "m oJuA < 4o "kjJ jJJjJjjVI Cj 1 j t ill ^-3 Ld>Jj^J 4_j a \ \ 

*L£jJ1 tjLJlj ^3 Jal - JjjD-U 

a j fj \ t^*i i a J jLa J-V. I L t ^ V ju 1 {Jr** , Jl J >rJI 


OM 



gftXai y 

u Luajl a L^-j— 9 rli a i ^ < nj ta*—« J< j-A ^a djL_i_u 

Jl 5 ljJ_iSiJj LaJ_^ j ^ ^ I uajjJa ^£3 g' 4IX I (ojfc ^ I , i V " / n I 

<j — SJ i^_ 3 j — I Us M m q V g^Hl ^ L jlj ja ^yjj ^ 1 Ja a I 

f Lw-< 11.1 ^ l Lj LLlU JjL^JI j> j r ,jU>j-Jb LLjU ja 4 _j! j .i u V 

. J)n"a- ill V] ^L] t j 1 g e 


^.o-L. ^j.4 ^ulc. j 1 1 " ■>. I Jj>*I <j-a t M * o—^ ^ <jj^->o (Jii ijl L* Ljr _s Lila 

— *Lj_a^J 4 rt tnj L±j^_ 3 j — ^_L*J 1 Ju I J-$_!j * Jj-lli 4La] 1 Lq-j ^ 

4.L>-j 1 L - f js ^ i~u n ^11)1 4 _j_<jAjl!1 cjIj> x4l>JL 1 ^a 4j_aljJI j-a lZj !\^a ^a 

i *a \ jJ I I ^Vu 4a^L*Ji o jyjJL±il . ^JLlJI 

ulii3 >_3^_J»_> O' t^ll ^J_A i 3 j Lu!Lx_a^ IJ 4 _jL^_C.V 1 ,j-<a JJ^-4 Lr^ 4-^4 -jLoJI 

n n i_j jjl Lila 1 jl LgJ o “ ) ^^-x! I l_jj^_LJI 4 jI'j ^1 - c LC^J_tt 

^jJI 4—i_i_AJI JjLxxjJI J-So 4 U-J wli 4 441 u^L- 2 j|uLX.j ^_£i 5jjJ_C 

kZ_j l j_jj j_j_Lll » J>L> LJr Jl /) j a 1 j j ^gjJ . 1 r . 1^. “ <xL I jf 1 ^ 1 f| > OJ * 4 1 fl J 

4—j.j Lj. j A 11 Cj i a <1 CJ f f “ ^ ^ 1 ^ ^ (Jr\ r t A 3r * 11 < ii^ I ^ I (<. ^ < f 1 fi \ t 

[ j r 4 ( j^" 1 1 c j. j .jLi^I jf ^lajT 4ii_j_u djl-LjjLa 

Lc-jjj - L_iJaj| i j5U *cL_3jJ1 (j-^o U-i; < c_ajj> i La a A iTj^ iaaje-^a 

Lijj-stJ j-_a ^jjla aLnC<^^I LqL^j L^j 4 >r.j 4 _*j — L-^Lol 

^ c^i 


fcal—L-a 




^. >■ ^ 0 Ljr ^j—^ 4.1« _>o I i^iiJ I ^yJu IjSLa *1 

<- 4 ^ 1 ijajL 1 l >- ^g-LaJI c-L-OJ , 0 Aj 3 _ 3 _HIj 

—uj £j-a ^ 3 -J LS I JoAj ^j!j3 L^ 14 lt' ^ j 11 

’^3^ L > il * L lJ I 

I ) i ^ —lj_j— i ii i 1 JtJ ^ La—fi i l a <uV I I wLA jSj ^1 I .I ^ JS^ 4j f(jf 1 

i r-i-w j_A ^ yA- U -11 ^j^-lIlII r^ya c_jjL>Jl IjlA JaICh * JLa->JL JJ i nill 

* V," , / ^ 

Lu^ T i 1 i^t^J^C. (jtjJI-3^1 (juS> ; ' d I s> > ,<*$ I 4-J ^L>J| l Li-1 4 4jjL_ujVl 

^j-a 3>UI 4—»~|JLl ^a t j_aljJl U L 3 L—^ Ll^ 1 ^ j L" ^J] Ljl_a_c i_j|ju 


w fLa_^%ii ij ^Ilil 4 A i rrl/i 11 ^^>-3 £^-iJI LlU j U_->JI jil ,JLa_>Jl ij^^Cr jl \ a jX't*»V i ('*) 

d| I .1 —it-nl j-ital—>J 1-3 ^CJ li ^ * 4— lIsJ I li _yiJ ■_,. 1 ^ . d ill ^ vll jyj& 1 jjilJI jj 

* ^LnU^I Ljj jk- u Ci-i L3 H-i I cLlc. JUtJl 4 <3 4 JU a „ 1 La_>J \ r 1 J-jl ija-aL>- . 4 jJ Lx>->J 1 d—u-ti LrsJ l 


■s s s 



JVLulc^Jt jjjjin 19 

^Lj-4 ij\lS\ JjjL £j£. Ja-iLuj tj£j uij 4_>*j <jr^ jl ^ tj J-La jJi-lja ^Lat-^uJ^I 
LiS 4 J Lq^J I (J j v L-d ^i-C. LU I j I J LoJkJ I 4 ^ J-lmjj,I J1 Q I ^_| C V i~it jj*. QJ 

Jfi j^iJaLx. i JjL_ujJt i j r £ JjLjJI JI ja! 3Vtj ^LUI ^i^cJu 

’ U *> k* t l fixS\ 4j^jJ *L>-jl Lxj 

jj-C 1 "i Jfc 1 L>3^ La LiJLc 1 wL A ^-4_3 4 JuE-Ij-^ Ini V 4 jjj_jus 

L-SjjCi-J <J I U“ 1 aJ I <jt JljS Jr^JV tjj JjJ ^JlLcJ I * j \-3r i u I ^ I 

^-4 J£- u j | j-4-jIlJ ^ In.nl L j 15 3 . L^J Lvj^. J ^Ly, ,^4 ^ j I j >- i^a 11 SjjJaJ-I I 
J^ ni 11 <j 1 4 JuiL-^llI ^-Ll 4UJ1 j jrLjJI f. 1 nlr. 4_La_Jjj J1 o ->JI Jl £ a. 1 >1 

*((*** J Laj>-j ^ Llaj J£ 1 _La La )i: JL »iV 1 4_Ly V J j <i" 31 y +-* * /\j <_£ Jul I 

ClA. tl| 4_L^ jJj_ 2 _J t n £ JL JE A JjL i > £ft^- (j a In 111 JL.< a >^?) IjuA 

(jrLjJJ I 1 ^ i it a \ 4_^ ^ J I cLtc jj 41 ^mrti j^c. Lid I LLl 3 Jliej ! j LL a Li i£ i_j Ljtjc. V !j 

( _LA Jjj CjL-^j^aJl ^jjl L)^ a_jVj t<—^ VLj-LLVI jLa. j . t ^ Aj_j"i ~ i 11J 
^C-g^ajJ J I LUJ I li] j 4 jqJjlJ I i T -J 1 JJ>- ^j-4 ^-$-<1 4—U U- J-A till J £-A j * >iii I J. i uJ I 
pj-lcJI I ,&Ac Ljr ^-i (jl J J^Vl (j^£- “ L .- f TS^ ' i<] J^"‘ 1 [, y 'j 4.rt . h' aJI cj^ 4 I i^a 11 

<.{Jtiw c^La-ujt^J 

i jl-j—AjJ : Ijtj—« Ji i gJL j *?Ljj^-^j la ^ ^ 13 Li-ij jlui Ioa 

AjlSJ ajjjLaJI j jl_l_j S Jxjqa 1^ 4 J Lj iinertia jJI 

Lya £l la_i -o ^ 1 fr>) 4 j ASJ^>JL ^o_L*Ilj Ijp a IjL-u-fi 

ijL^jjL -=lLjj ^aJl l^I it-lljlSLj ^Jl ^jt Ji-Aa—rt t 

I^Sj 4 jj jJaJl jjLjl_J ^ ^ pLLjJ! I jLJb ^Jw-Al jj-^o . o^-S-LLJs I <jL£_t!j 
lajA 11 1A 5" Jlaj JU^JI (_-J| Ll^jj {j\ . <Lj 1 iii J 1 4j jJaJj I t Lj ir^i 

\J>jX\ ^ N.k I i, °i a jLLa-J ^ Ui i^ ni 4 L>a All 4i t ~^.jJ 11 Jl ..nVI j} I J^X I 

JTlajJ Lg_i_ L fl JljJ^ i _yZ ^ 1XI I Jl^J J i A_uLL>J I j-A1jL AjLL l _ t £ jjj 

i I A*3 L i_jj Ll! 1 \-Jl1 V l (_p3j^_C, UJjjj LqJ-jl xaj > 4_j a j ^ * 11 

^JjLuU Cj^ i-^a _*t n £jyi 3 jjjL 4 1 ir^ 3t >g c Jjj 13 j.r>n 1 I JljJU j_i_lo1 
4_jj_L_11j f “i nj CjVjI * a : < ^ r jLSLtl — ^.iLaJJl J-< ^ jl H l_L?=_jI 1 

.2_uLLa] 3 -l^UI 


jjLilJt i(v_JLi» at u a JLC.U » ^~I <'J^ ^yz J ih. 3 \ JllCltrJX J ^LL ~ *S ' ■ J^-I j JjL^II yii' (*) 

. ^>aU} d~i_» ‘ -^ < m i j&j i. ijjjjj i juAr^ i^aJJ 





t ;r^l <j1 ^ jj^~l i-ii J A “ *C1 <jVl» i dj J_JJjT ^J-jJcS L*>_£ j-^sVI Lj] 

^ I fJL*J1 j- 1 ^i fl 1 Jj J i * > J» “ < £ \ 1 ^ r *\ Tjj ;jk-^L- i uj CjLj 4-1^ L^jj - C(^ 1 <a >•U 




4 -^J* 

4 j t i rf /11 4-Jj> In 111 <j L-ti L^Lojjl jjr'Jl 3^> j -vVI BjUjJi 

V* Hh 

"°i V 1 1 4 4 j-i f ii) 1| (jj Ljj-_£V JLfl-3 *^jLlLLj Jj,U “n 

r, i "i i < m 4_klj jrj ir^il {jl ^SLqj LcLcu ( JjJt,Lj i^j LSJLl — (jL-ajJl J "r >a JjjJ> ^ 
lLlj—l-sj-J JjVl i 2j tr^j-jJl .^r^L^a. 2 1 4 t -w-jh- 4 (j-JjUal iJJ 3 ^jlSHIj ^jLojJl 
(jLajJlj JJ_^I jKIt Jj Jl^v- ^3 ^_i_L*_lJ I 4 J 1 I L-a_L-uajJ t L=r i-LiJLLi 

(jrj-jt^ii (j I I Ji ^Jl ^ t <J1 3" jV I ltLjv. ^j.r-i 1 3 il I 

^^1 t^rulj-jJI J>_<-ajL -i-^n ^.i L 4 < j juM L^JjjLLu i 4 t j i U 11 

(Jl £ J i t 4 ±^j-LaJ I £rtilj-3 ^jS-cu -^jLIj^-jJI ^3 L^-lIc. C-O j) t-^w 1 1 

4 ^ 4 lLUj ^ L^j I VI ^jui 1 j in JJ 3 J_j_jj jJL-U *XJJ 1 4 _j-0-L=lLo 

^) 3 jojljJI j— jLc Li-t^lLj f 1V ^1 VIA* ^Lul I LS_j_>IS_i_>4 Li j U • jj - LoLo_i 

4— ljv»^JsI JljjJU j. i<Jliir^ >a jj < 4 (j-4 i l ^ « i4-l3K"illj LifejLitJH 

l^- 1 

i4jj_SjJL) 1 (} n j ft t^L»* jl ‘ 4-jjk h I 1 1 SjLj^ ^ 1 (2) 1 t j 1 I ^ > I j£LAj 

.2 i j Us ) 11 ^ t 2 1 i 3 j J1 j f ir wi^^J V i Sjj, <1 3 

jJb t 4 3 " '»11 lZj I j j I rO "i TI j 4 _j_q>L^ VI CjIjj) i ^ ~J I ^jLlII ^jj 

JJali ,^_jLjjV|j 4^JVI ^ 1 £. jljjVl ^ ^ J t * j Vj 1 i A ^-3 I^Js I jJjLlLj 

; 4_1_3 LSJl 4 1 ^ L^J 4 | J LS-lL VI V l J J-j^j9 4 11J Jljw ^3 4j jJaJ 1 

jj-A ujV r^i -»m jL 2 ~ iiil ^ i La LJLLj 1 4 m 3 > cii^Lt^=i_>JLI J {^jJj L^IS 

^ i 1 1 j l^i t^ i L-tla^-3 (_L^>ji—2 j V ^jLdl 3j^ i jQ ^ 

^yjj JlJvIj l_Jj 3 tiJl_i_A u 1 1 * 1 -LaJJ. g <c 4 ^-L_Lj 

^ «rt 

j^Ijd Ugjl_£j j 11 j "l 4 _Sj_jJ,I Ijj 5_jjj (J^ .(J_i_j>JI 4 n 

5— 4 -^l Jj—L^yj *<-2^ 2^lj 


i j&Jb 


M 4 ^ £$LJb U j$i tUi 2 t >si 

JS ^J^ljJLl LT^^J ^d^ Ov 4.^ -U 3 -II 2 -Lt-aJ 1 LflLf JL^Jj <_3j_uj 

j. -1 i~l i_ T -*J iljUfc ^jJL Cj ^ ^ J 4_!uJl->JI 4_aj^Ltlj 5-jjj) ts\W j^jJjJl j^_L^J £yz 

» L-jJ^~/ AlI,I Hj oJfciJl 3 Jj>J _0 

P'i^ T -u> V >^^ 1 ?t-j>-j^ Lls^kLiii 4ia aj jjji ji 1 ipL jlII ^1 til gyg 11,1 (^Lii ^>a 

tjj—stj ^jjSwu ^Jj 4_j iji-ULjj *i ^ *1* ^ Lj I ^jbllU ^ ^ 4i3Lp 


^jjZ ^uljJlJl U^gj fl~i nhl» (jl Ll! 7T J.'iJ 1_4^ 4j_jl^jJ| dJu2> 1 ^ t J U"i ^3-jJt ijulj-SJl 
UT i j,j i^a j II 4_L>.^i Sj^ 23 t dJu JL>J I nl\ (juj IjlA (j*u 

j)-C Jljlj l 0 Ijj i jf ^L*2 i <r*i f 11 4_L>*^_tI 0 J_A JLj—itU ^j)lLa 1 11 ij^-lLte—l!I 

* jJ 1 lLIje- 1 mi 11 ^j-u^i-1 1 

A A & * liJj, " i’ll j I Ij 4-JJJ^-l.O 11 j* jJjlJ ! I (^r-Lc J^jj (jJ 

4j \ L^-iLi-«Q 4 ^J-C J j-^iTi j? )! j 4 4 j>i j 1 11 a d^^ LLa \ a I »/ii 5 Li 

t d_j^- Lu q L>- Jjl 3 L<a ^ * ^-4-3 LjJs 1 (j ix <1 r 11 ^tSc. u i aj—lA < —j Ljx£ T 

4 ^J3 JLiLsVl j^jJ iiJjJLtltll ^s-j^Liil ur^ 

V| 4-1^j^_iHj t ^ 4 j -w Ljj JlLc. 4 J Lj^Sl 11 1 j ^ ?( 1.11 1 VI j Llj i _l-^h 11 ^cJLjlJI 

.n t 1 il } (3' ^ * J Q LLa-3 3j.fT 1. 1 11 5Jjj n tn 11 CjIjJLmj LLl-SIj J-3 j^Sj 

4 xjjK-3 ^jljl ^j_4 4Jj LUj ^ Jl! I ^ 1 *_Ln11 ^ IJ i g.j) i.o 11 4_ f.j u/ k j^a 

LL^tJ I ^JJ_L 111 Jut LV) I Cm's 1 Will C-JJ. 5 ‘i n 

Ljr 3 g.jj iJaJ I Vi-1 iIjjIj Vj idjLjjjMSJVI Jj) j ^ 4ji_jJl Llj^ 

tjl jl 1 ^ t j-?r1 J (j I ^1 t-i"i r 11 > V ^lil i, j.^r r - 4 _jj jj< ir l£]Ll-^L 

1 life d ajj 4 L>- J ^j_^a Lfl LcU 5 Jl ^ "1 <1 <a jj la! I <Jllij * « 4_^wjJ L 4 J •> 

* l^-5JitJ jj I <\JL 

i^Jl-ljj L<i *L>,jVl ^-3 ^LjL<JL<ij t Uj igj ^ ^ 

irt-t-uLS l^-^Lsj 4-iL-u^-LijM 0i JL oJl£L I La ljuk 4 \&, jJJ 

O^J iVjntc Lsjlc. 4 1 .J\ i > ii^AS ^ixJl Jib l Jui) * j i * 11 I j.ja ^Ll^I ^j-Li 

31 0^ * 4_S J 4_!jl_^j-I < L> !i 4 4 Z 1 <1 4 lj ^ -*■ a ^jjSL (jl 4^ Jj-I ^ 11 

‘ 4 n j ti ’v & Jufc » (J^L fa C 2 r / ri j J 1 t 4d^l i-oJt d Jo^ ^lk~ f.L-i-JjjVl ^J^SL 

u» o-^-y fJU]i 


jJ-JJ ^ 1^. J-jLiS (<J-i-ll^ » L-J Ju>-J l—Jj) l ^ j j r a 4 r~t i A jJI il^k >U 

jJS 111 <j| ^-lL2j-C.| ^.3 lj-La VX? rh « JLiVl Lfej-g-jj-s^. J-taJ ^jl 3l_^J 4 j| 

Ll! ^L I i_£JlS 1 1 pL j ill Vt ^Lts-i j_lLLi cr^" L?J* "» v J ^ 

LzLl^j ^l.l$ J * ^ Cj**^ LlI^ > a ^->-VI ^ * ^Lq. f »il Lgj ^jl 

JLjJkJI 4 llL^Tu Lc flt l j. r^i4 jJjI IjLS^I ^ ^ a M ^-3 

4_il!( ^-ii^~i . u") L-q (jJ J| i.^i 1 ^SL! ^J-J>-] JjLi_ujj taX-BLLa IJjJlS . CuLqKj 

Ja_j^i_L_m (j)SX\ j)^j_>- ^jL>- jLL La i 4 1% i jI 4_4_!1 J i^T\ 3-jjLji_!1 

^jISLj .j^jC jL£"f Ji-JuJ ^xtl ^ l l ill ^\ ^Jj 11 Jl^LLo LjjJlSj it^liLL^J j-^ c - ^1 
4 a t ii^LoJI «l>-I^j jjf ^ < j i) ^jJI Jlj i L 1 ^LJLjj *<lLL^ 4 mi a jJI 411 ^ I j 

* L j-j->-U i _^^L>J I I jjb <J fj I j^.n 

, Lj-Il ij'if! dlLi-^j ^jJI (^5 q*Sj 4jLx*-VI 4jl ^ 

(J,j t-q "Jt 3J—tSjijJ^JcL^a L^Iili JU>- ^^.3 ^aJLjtij 4 j£j < nM^Jl 5jj— uaJt 
J j Lx " jJ^L ^^3 4 jj^>J| J-4^ j^U ;4-jjj } i ^ i j J| iLv^JLl 1 1 

tiiS^ J-juI ^a ji ^jL^J juui 3-jj L?e^o Ll^jj^ C-ljL^ ^, M i% 

Li aj^_>»j 4jJ J? i-j>j->*-i ^1 LjT i3 

1 U>J, ^ 1 ^ <a J * _ , J- ^ *ljl 'liJLj L-3 jL*_4 *— 3 I ni^l r til ^jlSwd L^-L^O 

^jJI ^^_i_u^_LI ula ^ 4 Jlj L^jj jlr j_lj_j J^j>iJi 3^L3 ^3 Sj^-a 

4_j_i>Jl Jiifl-i V * L^j ^ 1 v-jj (jyiili cjLii^Li-^JI Lo£l 4 gjj. 

^ 1 -Li jiiJLtJl ^j_4i LJ ii rtj 5 n Dj^Ci \ 4 ■iL 4 lLh^^. .ii 1 4jjj ^ s\ ill 

JLcljJl! L^j] i uLclj-3 Cojt_jJl ^3 ^ mi 1 ^jl Irtii 4 *^Lv" luJ ^ 1_Lj 4 >JI Jl£. 1^ till 
t>ulj-aJl J-Uj J_u^j ^1 ^Jtru »it^ Lul iLLaJl 4_a j S -*J 1 Lqf ,t_jL?c_c.^Lj 

.J_d_> ^jjLl-uIb ^^>-j i*"*.!>- ^j-4 L^LjLj 1 V^jLs oL^bL^n 4Ltiiil^j 

■w M ** 

. Jiijl dj^ ^ 4j X. i^a2JI i JjJj>- j^ju it! Jlv^j 1 jkJfc lr. 







<jS> Lj La Jl 3 La ^1 ^l^lllj 

3jjj—>J1 j>~^LL*JI Jl—ft,vl 
(3Lm jLsLaj ^ jji.,. "iii 

^ < itioLU <SS )~* 1 a a (jr^i j j ,i *' x X3 ( mm j^ 

/•* . 

ijx I ^IjJI (>LIj-3j Uia^jL^ia st m r. j .«.^ ji 

1 JUfc £_j—U i_) 11 <_^.JJlJ 1 ^yjj 4 ^ L^l_j W-l. X ,— _J 

py ^ i^j Laj ^JlLLI 4_LLLj 

3 J 11 4-yJlu\ Lij JJL-LJ ■ ; Ij-" — ^ 4-jl jlo 

^TfcJ t ■ 4 _laa <r 4 1 L.a^a 4 j lf> j 

rt i j t J^-lSLU jlj lit 1 <J) oljt *fj J1 JLjJL-l^j l ^y.L 

Uh» JjLs j i r a 

4_3_l.oJ_ 3J t_j j' Lai>l J_^kJI 

<jLl1jC.^ 1 L&ji^L (jl t i o 4 j3j. a-A-U 3 Ju J_>- 

*4 *4 

* alj] ^ [«l !\ \ j k (jT ^j- Slo I 4 j *<; > 

I \ J-J-UiJ f J^-i£ ^y*)} JI J 1 "rf I ill i 1 1 11 a > lj> 

<41jLo 4j1jLjl^j *LiJ1 CjLlJ ,jl : 4 3 »iiLll ^Jufc J,La 
^l3_jj . ■■ i ^ . JS L^ I 3j-i*T uLia->Jlj 

i^LcU >L t. j 1 tVl 3 C-Bj < Al ni a -il—I ■■ <_jt jJ I 



<jJ) J ^ ^jpXJU ^-.i.fl ."til ! 4 II » 

1_cLoj jJJlILjj k( JjJLl! j^.. ,i.l-> 


u jj. I'Jr "ill l^-uaju 1 i 1 
« I r U ■ ,. \ .“i 1 ^ k k ' _^ ^ 


^ALUj\ 



■ '■ I [ A. ft 111 I Q 


4_j_uaj fj^\ ^yl . ^jj^jJiSLlI J^S (_y* j^JJUlIlj CUB jJI 

J^LL £yi ^ jJljj I ^Lu 14 * - y" 


J-I jul I ^ I<j>tf 


^ i -n ^ , 


6 J ' n j ^ fl-Ll >vJ j I lLUj ^’JlAJ 


* 4 j UL 4 ♦ i-ilp Cu\ J L^j Lj ^_L>li*. t_r <l^i CrU i_ h^IuL. I j *4 ^u J^l 1 I CjL^>-jujt 


*d >4t 

^LnJ( iln j U ^LLl \ <Jj_oJL) Lulj 4 jj-LiLj Ij^Li (jt ^u^LLI q_a 

I ^ $ fll L<i *? «4_£j-Jtil 4jjk-loJ>^J . 4.1 jig CjL^LLoI iLi 3 3 ^ L~ ; L ^ T 

<P_!LjlJI LdjJkJ Jjl ^gj. Ml t) I (Jr^-<iJ t UJ ^jl ^Jl A 

jtdL*Jl (j-tJ 5ljL^>a j^-aVl-S I J^£ *• 4^J 4*_juoLiJl lj-3JI ^i U j [_CjJI ^LfcJl 

L)l LajIj-jlc. 1 jJ^Lj 1 _La Ls> jjt i._>iS'' I^ 

^jP-II J—J—iOJ I fl K t -4. j nj 

*b-5 La ^5 *_5 j L^jLa 4Ja^«iil 4 n i .it 1*4 4 j i 11 f \ Lj Lq{ , jLLJl l JU& L^J u=s_itj 

ii.lJ Jj ijJjL-iJLi fia 4jt 4_Lo^p-i-a i4j 1 lj r j j ^JL»it iJJ h j M1 ■ ^ 52 L^jj ‘lLUj 
jjS>Lcj_J (j! U&LLJti 4_xuL>* (jr B ^-Lw (.(“ L$jJ ^ .^LtJt dJUj «£t»j iK OJ ^£J 

J>Ijj jl 4j. *^-<k 5l ijjJL-iJ tj-i^i. J 11 

4^1 

* Ljr -J3^1^ O^J-^a (3^-i L jiAj i4Ulli J-^Cu ij^SUl 

. L_u^_oj 4 Jtolalj 4 j 3^) » ^ U i_ L-m LiJ 

^iSLII (JUJL ^dxJI tjU ^Ju-u-ls lji— i-oLjL.lt jjj^jh-^-11 ^\ 11 ^jf ± j^ls i 3- ^ -wj 

Uj LJ j ^-5 i Lx I^ ^ Llic->i l _ T ^ L hi )j Lxu] Luj r _jv- 

uh 3‘ jLoiJt Lil 1~> .Lll^j-LOilt wJl^jj oV j L*u i 14_iJj I 4l5 Jj 

4—mjjL^j Llo_j!L u—S J<L^_ujL«j ^ jl 11^ ^yjj—<i "i 11 £ya L-^-j-L>iJ 

^Ij-llL-mJ 4 m >Lj IjLo La jj>*j t juA 3 ‘ ~ 1,[ 1 ^d3j^3 i (^jj_L=kJI 


.jqJLjlJI ^3 1 gn j^1 4-p-Jl f IjjVl 

4 j * if L f u 1 ^ V t CJi jJ i Lc £) I I r >i J t (jr^ 1 0 Lj ^ Jj 1 ^oL LJ 1 u i J 

JLLlJI Ij^_a 3 * Lj L ^) ^ U_i SjjJI ^JLc. j Lj ~u I ^j l_j ^. i j ,4_Lc 

l;t 4) L^j_jlL* Ju>o Lt ^]( 4 j-oL>J| L^tjQ^La *L^lV| uiilj Ljj 1 jJij 

!^_jJ ( j UJh Jjl ~~ (3LLu (3' ^ trt ~* Lt-^^ 

^JL±J1 Jj>o IJlA igJ-J i iiJL I Lljl 0 < Li 



ill! 





i^ai LLu 


: ^j_a O -U Lij T Li L^ljj) pLj_ixl 4 . . I A J ^j-il t ^ PiCj U^LlLcj 

^| (j-ox!«^i j ill ^jL_J 1 t 1 aa I jj"VI Li^ ^ jJsj *<uJLj 

♦ (jJ LL_jJ I ^ 1 f. L ^. i \ ^ j g 1 j -w J 11 a I 4x| t l I Ijj n 1 ^j, [ill |_L. ilJ I 

mi 11 J lj>iJ L / P j ^ ^j_4 4j\ xaj-^ 4. _ a La >■ L_xjj )ta _LJI (^>0 4\ 1 1 j 

^LLaj oL_bJ>_>Jl J ^ ^ (jr^ a uj\S (j L*-a i^jIUI L J^1 

l^. jt ix > LjlCp d* y f “ t ^j| 4 -jcSL-i [^JlJI j ^lJI 1 ts^\ t I JLA jj X-uaj^ 

L^L ^j 4x>*jjJ^ i 4_i Lai 1 4 1 j 1 r 1 ~i 1 1 i I t uj3 ,j£J 1 lUjL)^- ij) oil I Jx > - 

Jjl 1 4^Ls iljijtj tjl L^U_C: [jH-^J) *(4jsX^La 

^Jh4 ) JlA^J * ^LyL Ju I J Lj T XJ l Ju>* V I of SjK <x : 4 l£ 1 1 ' I ^_ja^d-1 \ ( j^i > 

(jJujJ I jyfc i J5 jJ_J_3 4_j| ^y-L- t 4 J.a" ~>J I i“» ^xLjX-oJ! j L A l l 

<j,-4 jlM j^-rXb iN_i <j_>a 3j^l jJI ( t-iiij> jj I £y£LJJ Jya 

■**■ ~ 

L-3^> - Lti -X i I i \ j^-r-Aj t^yJbUll cii-ljJ 1 LlijLi>J 4 . J 4 Li i X Ull 

M Im %v -mm 

ULc. ^) Juxi_} Lo i^gg " 4-L 4 ~ ~>J I jjJj (jjx%-d J y*-J J-jJa-J-l j ^*i m < > 11 

L>j^ t L) j /] 11 jjrLJ I [_£ V >"<!>■ ^LxlJyLa i j- i UJ ^ L_^ j j c . l±J jJu_u 

Cls 1 § C.J 1 I S Ll^kJ ( \_c 4 ^ tS ul I 1 -i 1 j)^j A £ya ^ 

f LLjJI I 1 Aj .^.1 1 U> T l <u ^.I^uo <L)L^Jt o JlA J I ^ i * 4_o 'ulJ i 4 _jMj9-J1 JlC.|_ 5 _oJ| 
i.rjjji ♦ jqJ L*J I I JlA 4_u 4 j 1 A A Ijj j> 0 ^ ^ tVr t a t t Jl_ 3 LcJ I 

*4jlLI) Jjfciu-uLj 4 i~? i-^i j (jl 

<*1 j 3 LixS 1 g\^r i «■ ^ {jLII J<JL±JI \jjb ^,4^Lq ^ \jjt Lr Lj 
yb eL^Lo <tiS lj>0 (jyxll 4_J_i_uLijVl i^^l—J-i,^ ,^3 L^i ^> ^L=tt J i 

/cx l^aLj- 1,1 LLij 4x1 JuJi ^303 ^ cjj jjlA A^juJL->^ cZjIa 4^jj_a 4 j^ l^> iJ jLLJ 

^LlIiSL JaLyi i iiVI I JXb *0^5 ^ 4_x1jX>JsI JK LuVI (jJJjj JXLJ ^pL 

^yLt-uf *JlsL j} ^ ill I W LA I4J! Jx^jyLi 4 j9^jl 1I 4_a j. l^i ij t > "* 1 J 

' (P-d ij j_yLuiII^ jiLLjJl jltaJtJ kiK 1 Lj p j 1 -uj 

4 n i "* H «4 j a . n I < 1 11 JfjLjJLL ^^j j A^Lju < jj ^ j. t) jj) ^jL" ■ ■» > jj] 

^LLjJt ~i mi a ljr L- 1 L a ^ LIajI jjLi jt 


txSljApL! cLlLLoII^j 4_j_1 ^A * A. I 

<LU1 4_uix>l 1L JLxxaj 1 ^! 4 fl i~ijt ^ 4xt* 11 <j-£l Ll uiXl lIUJ 4_^_xc_jX> 

. LLqj 4 j3j^jcLI CjIj 4_LCyjJI Lj^x>- 1 _ iT 4 




tk.ii in Iq 


LAj^J-LJ j 1 ^j| ^jUj fl 4 J t7 i ilLaJ I uu^l ^ illl 11 ^jLjJ * 1 

4 J 3 i 5-1 t ((-i L_l 1 I» -J t _ =r L*—flJ I J)j 1 Lw 1 1 J (j j * LtfJ IJ £ LUj ^jL" 
jljJaVI £jIj 3 a La 1 Jlj^i 4ini LUj j , LaLq-i JjJuzui jLt* L^j 1 J 3 a % j I j 

■Jt- A^a q (JJ-SLj lJ -L 3 ^ L^ 1 —* <JL-j—< a 4_IL>. ^3 J 3 » aI I 4jl_j 

4 I / ii i 1 i fljufc 3 j _5 LiJ I L-5 jj-LJ 1 i LkiJ I J1 1 4 I ; iiJ JL_J Ju “u 

i _ :r Jt 'i_> jL*jl l-3jjJ^J 1 j 4^1 V i ii 11 ^Vo Lj J JlJU LaJuJj-o 1 t 4 ixl ^ q 

4_c. Lj^ua l^clUlLi nl jjj. t d" tj ^ut ^3 U ^ jj 1 


l M r ii 


JLl^sI d a t ^J} (J^jLlII a Jut jLLu Jl^jj <jj c J^ (JjL^j jJ^ , » > ; 11 j 

. Ju IJmJ 3 Ju I Juj lia-itJJ «Lij Iau^V I l ill > (j 1-5 * o Ju 0334 .«aj J L-c^> (j 

Jjt^>u 3 LG lLsJhJI 4_iJLil>^i ^jLs jJ f (jtj~ i »U ^J] 

J-u LLuJl jLnj] 3 LLs^ C-o*u jL^d i-La-iL^ ^_iL 1^3 jLa > .Ijl ££jLuq 

, L^Lq->o 

tjjU. J( 4__5^—*-U 4_j j*lau „ V LLc-J 4 ^J) 1 <njjL 1 ljuk ^ ^ ; a ^jl ^J—l 4j 

^J Ljy ii^j . jLqJLi^ I ^-‘ 3 « 4 l a j 1 \jJb La LaLLus^c: 

c. (jJ-c. Lj—>i f^aLLa uj-m j &t JUjJ *^ ♦. H jjj-l u I * Lt-iJjl ^j-^i ^ \ 

_i O t j r 11 .>ij 1 L)^— 3 1 J|3 6^ LuJl->iJJ idl-L^J 1 ^3-1^ s 3aU,| 

L^lg, L ui Lj ^ J*i 1 i^^—jJ I j—j—S._> “j! \ ^ ! I J-ua—x! LLl j_ >- ^3 ^_l^^_Ilj Sj 1 

1 Joj 4-j °)jf. 11,1 4 ^ (j I jjJ-c*_a L? Ijla^ i j_L^ I iS^ y 11 11 ^ ljA^- 

s' 


>4—4—d-ujii^ i 3 j^> * 4 4-rcJu ^q_i ^ 3 -^ t< In 5 4 

4 S Sj 3 ^ f in )Li ^j 3 - 1 ~i i^j ^3 g 11 4_>Jl r a > ^ ^ mi 1 £j\ tn"i mi V 

1jl_U ^ I Ju , 4 cLz>Lirfc. ^u_uj ^ If 1 ^■> i n > ^3^ i<L j 4 _jj^_lC_ 

: 4Jj^ a ijLjw| ^3 _Lu ^1 JI j_» 11 L;r Jj 4 a j^iLaJI i _ja1 1 1 <?jla 

uL^u_>- 14 _>jLLj i j£Lcaj V K 3 - 1 I 03 ^ vOL j iJ-alujJI 4 * - 1 - tin 

<_/ jej j i 3-UJ^j CJ5j ^I ^^3 OuL? Li>a 4_JjL_iU3 4uj3u^l 4_c.J s H| 

■— 4 * 

ijT ic- I_ Ju j iiifl w. 4_t_ij jJ^J I j<Jju ^±i ^cJ ^_yz Lj j 1 c. Jlj ^ » j 1 » -i^i 11 (Jin a Sj f 

. LlLajoa 4-g^.|3 


^jiiiUjj ol j« q 


£« 4 j_rX LjyJ l 4 _t * ja lyj I)) _I 5 JLjJi I -^J 1 J j£i Q f JI tj 1 

^j-C. 4 ^ *,i i La ; rt 1" -ifcj j £ 4 _j IJ Jr*. J^vy ^yjyyl! ^ 1 '■ -a 1 ^ L» 

4_^aj C. -1—^5 1 1 ^ 1 «L_i —a i n I d^.CyLlI L_jJa_iI Llj Ij,j 

^ l 4 " »V^ V] 4 (,SjljjLJt_4 4-IiljyLC Cii\ ji L±[ f~> ^_J tl*l L j5\] L Ju 

•>*' jjalj A$»J 

1 k ililg j-fc^Ltil yL*Jl ^_Jj>L <j_^a Ijl3nIj ^/LLo *$\ Lla ^Jujl 

4_J_Jj’^ 1 3-11 J f II p.LjJh-i-9 CJJJ^I i ULc Ml r L yS k_JydJ Lo jLt.4fl i 1 ^ i i.X>3 

dilyjUil! t rtjly ( _ =r B 7"L?cJj| yjyL ( j^ r Vjl 11 V j j-llI dL>ol i _ jr 3 l tl'i-J Laji SI 
<j£. j^L-saJI Lud_> g*t t u j) (-LsLiiij 4 ly ... II j 4 i-iAjJaJ I j 4 y,. jlaLLi II 

_a-jJJ jjJjVl 4 -LwjJJ ^ylj _jJl Ji-lj {j£L. LdJjj iCjljjjil 

jiji ita j j ^y Ijla ^Ljjj l-'i < iij, nJ LI jys jb* d jVI oLJIj a*\ i ii II ^3 L_S^y_I1 

^3j Lc-^ 5ly —dJI 4 Tj j mi \ | j 5_jj_SJ] CjljpL.xll [ jj» uj 

(I J-^ 4 ) 5j_Jj_C lllLq. j Ml V ^L w3ll I ^Jj j nil 

tjf dH 5 .oL^jl^JI ^l^uLj 4^^1I ^ J-SI 4_J^ I CjLjj-SLo uJJLlo 

. 4-oa,.J lSjJI ^ l~i ~hj I £?JlA ^3 Ljj^L-uI IjjJ Cjjf 4_j_u^j£jJ| l 1 ^LlLx*JL 1 

_ _ 4 + 

La^_^U 0_I Ju 4 jj> la 111 J>J ^ %J I ^j\ J-j-jjIj 1 Lr^ 

lIjI ji i ^r l £-A ^CjLg.^a "vXl 4 JjJ^lj J3UJI 3-iljI i ~c. I ^_dju - d uJaljj) I ^ 

1 4 *dlj 1 j 3 i i i > \ 1 i A SL-A « 1 4 j^v dS/ \ 4 i u wLlA i iHiiJ 

t 4 I A Jucj 4 J j > ■£■ £>J—<. A& ,<L3CJLSj L^jT ^3 3jjL-rt_i 

j a 1 11 \ JJb jJSli JjLi-J £jj 3 ^ \ 4 'K 4 j dtl _t 

* jLliJI 3JJj 

4^c.^Lj . 3j> j •>. J, L I<T LJj->u 4 _±_l_lLs 

■■ j- ^ ^ « "i 11 jL^. I jJ * L^J-C [ \ r 5L-4-i ^Lj_-3il ^j-j-La <" I -L_A ta J3 

^ J—i-ll!j ^ 3 jLSjI 3SJI jl CjLj^j^jJI 3 i 3iL jj^ "*£ 1VI ; 4—jJj ^Li L^jI 

Jjk ^j ^ Ll^LI I /ya 3 j^ (_r^ Ljyjy3j Ujj- T iSJI (JLlLl i » ^ 

J|j^5c-4 1 <j £ jj ? I Jl-A ^yG y-j^l 4JVj ^ J j j f La l j i*T> (Jj-Jt-lj ^jT 3^-4^ 

*" 1 V 

t n 1 S * 4 —l_ > - l i ^ 1 4 _L ( . .1 1 T 1 43yA 1 \ 1 h y d_i uj i £j\ 4 j n >■ 

4_d^A. * ^ ^0 1 y-j_£| yA Lc ^jt 1 o ^ I a iJ^La 5 

f-^ ui |^_J T ' j ^ Vj 3) ^ cJ^ -5 1 *- ^ i 4_La_S_jJ 1 Lilb Jl uj LlsJ I jl jjp L^a JI ^-.L. 


pXiljiJI '&A 111 li 




V >1^ 3 I 1 _*_-LJ ^jK 1 I IkJ I J^ £_d L 

jJj) J J ^ ^ LjT lc- 4Jj-Li_* CjLI in J (j - 4 ^1 L^-jIj—J-LJ ij7 l£- Jj tr\ ~nt I 
ju c_>L Ll-lu>J I l—113 ^_j Lj-i ^j-4 11 0^ * *«-,»»>J Lj — ^ i ^ a 

_L 4 ■ II Jl MJ J ! * (JJ} I ^ 1 C Jl ->- | jj 5^ i*i! C J_LlJ 

I \ Jfc 4 ^ t^t^A _i O ^ r ^ ^ * L- 4 -A) t 1 11 ti t T l 4 ftl Q ^ ^ 4^ 111 

If 

j— I I ||~> j 4 J 1 r 3 j— a-.~i i ii*J {jJ jJ I Lo S L 4 I A— 9 L 4 -I t i ^ L_4 i_4-l 

^1] J. J 4jL£j jJLjj J£ .JjMJaVI l " i _ I A fJju ^ Sjjj-4? 

3^-3_!l jj Lai^j ^Jj { _ T -c “ b tJ-L]3 t jJa^i J 1 j ^ 1 i " 1 . 1 ^ 1 1 4 Ji 3“i V Cf^- 1 1 j—3-11 

. J*i)l JL*-o ^1 ,j-^Jj 

^gg j—jj 1-4 ^jL_igaJ I 4 1 • x^j, 1 4 t 31 gJUfr ^-Jj 4 1 m 1 

3>^ai ^^ ale. ijjHall Jl 1 11 “b f L ^uLLLiII CjL * Laic 

4l£J , Jl—<^>J( ^JL 431 t J1 4 -*J 1 ^JL 4j})J ^Lj-jV1 3jL_c.Jj ^L_ 1 jVI 

( _ > 3>j_ t j ) djl_3_ga ^L “ u j-ul ^Jj LJua 1_c( tu 1^ (^"\SJJJ 1 ^ 

L_iJ < II 4 

Jgi> — CLii j 4 t j, lLi 1 j^glxxll J I j mil 4 1 r <i 1 1 Lj 4_j1j3 i (Ju5s 

M 

<—3^_igj S ^ nl ni 4 I 4 J (j\ ^1 J_5ljJl J^Li* {J-4 Jgb S^_3 IjJl 

^J_c 3I I_iiij 1 iS-j]\ l giil) * ^ I jJI CjLl-uS U>n Ja 

3-il ^ i>>LjJl Jj^ i j r £- ^IjJI e_}Lcj Ji^a 33 l _ t jJ 1 JljgJ^^U iLLcJl 

C_ U, 

^jj5L4 tjr^i ' 6 3 '3 ,_^-lJ CjJjjI 13] lIjI 4 1 . u tJ I ^ J>Uv. ^4 

Jj! 4 1 JJ-^J t jM-iC. -Li ^J-C. jg5tJLJ 1 4 -1 3c. HJlJvI (jjj3 ^11^1 i [ 4-J j 

tL^j(3 j^>- ijr ^ lIj 1 j L^J 1 J 3 . u 

“ -<r M 

Jgga-ij 1 4 t 3 ni ^^jJJl Ij l U.M I 4 jj <.-^I^VJ) jLigJ^?l i g Via t 1 ^3l3 

, ^g^-jiugll Jai 11 Aj Lfl 


tk^ll 

•* t 

JiiLij ij-SljJlj iZi.t^- i LLa L& 1 M ^ ^ IJ ^.jJ I 4 Aka *11 4 ^1 

*LaLI ^sJjJt L Ll^ J ^J_4 JK wj ljy Jb ijjgf^-CjlIl p.LA j^> 

4_<_^AV I 4—LIL-lJ 1—#->jj Cj^L ■X^> I -1 \^-C- ^-jJL-oj J^ lull {j-A i_j- u ^^ 

^I-i^L-4l3 Jj) C-LLaJLaLl LjJ^l I n 1 ^ 4 -ill > {2)1 ^1—3 ^-^1 4 J I n f IL 



UJ&Uaj Ol jglij-n 


fcLiS.ft t 4_j_a- Ui < ii 11 41.o uV| jvLul jl Ij 3jl_jj ^jmJ * 4_*_3 JlLg 

< Lu 4_3 _i_>JL I i-lil-Jr, t i M ^ 11—> Jr*> i-i-i 4 .a ^ I> I jX 3 j> ^ 4 ^ tn i > 

- 4_i i_i J_±j LqX 1 .uaJ I j£J^ 

^ J /tj f-O J_*_Je_J C 3 *, i Q _ lJI l JL& (_jy4^ <_ft > i3 | Ji_luJj) 

^>0 t <j f j j 4 , J jl u ti," 11j C< Lc_r, a mi 11 Ijl^J ^£,JJ (^jJl p 111| 


J^^/l i _ T Ic. 3.j> * ~ 1 “j g-^Li^-jJI I-la jL& t L*L>- L^c.jjg 1^ 

4jj>.^Jst . 1 1 \ flj JJsVI jJJ I <_- r Jl ^Vl_3j j_>a J3 ^ i J r^Sj 

jA3fcuJ 1 O^ 1-3 ^ 3 ^ ^ Jl5 L*J 1 1 I 4 ^ 1 LgJ 1 j}JL i i .^uJ l > 1 

^JLC, ^4 t^J t^ill Ltl m g i mT L _ 7 ^J1 £.4_jjlaJ| 4_L>-^JLl 4 i milLl LcI , jjSLJl 

LbjuO 4_L^jJ,| flj-ij < 4-JJJ r r^i 11 4x_ jj_!| LuL$j Jjj j^f 4 _JjLs 

t jjL^ jJ . 4_3 j>uLL I { _- r -3 JujIL^_ 4 .* LoJj 1 ^ Lot ^ ~t <i Mjj < i i a 1 11 ^Lg-*oJ 

Lj * j o ^* . ^jLi-o , l <~ / il l 'T' %m Ol^ IjLgJ i .» a 4 3 j-u j'LaJI 

5jLi3-jJI 4-j^ IS il I (Ci~ >1^311 4_jjJ^a_i jj Jj_3_II <i ^ * 4 _lLLLLu£j l 4 -xJ Lj 

Lt J_c. Jl—L^jJI J ^ (ln-i J-j 1—3u 4J I LJ 


^Lj_3^o ir^ll 4 g ^IjJl 1 ^Ju* >4^111 4 \^^3 4._iAU,|j iJLi^tjJl 

1 ^ jl^ l <jl J_i3 t4^5t_>Jl tflLa ^V-kioj ^jt - JuJaJIj 
J_lL>- Lo LaJ rt"l OT ^ n^J J iJ_: -XJ . Uu 3 JJ 7^- j to 1 ^jt 4 j L_Lj i 1 o $ jK 

" J '“' J “ f ~ 

J^_*_iJ t ^JwU^J 1 J-U J5 f-1 rt “ "fc- I 4 j Lj_Jo ^Jd J_^iJt_j I ^ - * J iJ «. 1-Jj> j ijJ 1 ^ 1 ! I 

* J-JjJll ^1 (jjL-ae_4 Llj 

4_i^ t i^ll *|j!^j>-| JliL^ 1 10 1 iji JJ J rt 4 t J1 x-l 1 1 _L& LjJl_lJ jJ g 

i^jjjxjJJI c-jl H r! Jj f^jJI jqJ-jJI L>"j j 11 j jl (_J-j— i3 ^ g-^'fU Jl j < if ILj JJj-jj 

jj_ijj>J| y^r j| 4_ 1 1 C. L-jj&j 1 ,^j|j > f rt mi 3 ill JlAjJI 4 1 q_v jLl^J jf L_xJtJ 

V LlJijS- {JJ ^U1 iJT 3 4 n < rd^vl 2S\ ^jL-^ Jl^v L j I i l Ld^lAil 

1 iij JIjvJ V ij^JI ^jLJ,l jyJb 4^9JJ I 4^j Lr^ ^LL* i * L^J Jj^J 

' ** *h- 

S fl lL£jt I Jl ^ ;Jsl Hi~n . Cr^J) ^jLl I jj) < C > i / tij jj jJ I ijlu Ij| I Jut ^LJI 

iAjn\yL& 3^ U^J i^^-tl ^lc. (jilaiji^l jSLI t 1 1 tU 

t Ijj-uujjj isL^} JJjui Cju a\j * 4j3 4-C \j Ir^l I 4_LUjLc_a J^ f U 11 j^a Qti j l ^Lju^jO 
j - 1 \ j "jj JL3 L <la jLlSU 4 LJLk. JSLuiij ^l!l ^JJ 4 1 jl ^ jJluJJ 

jjt Jut < 1 ; lj3^ l m (jj Jl—3 j l Lli i jj^_oLu jJtJ fcL;r IjVl 4l AjJJ 



pjllgUllLftiiiJLa 


Ul» 4_ilJL^ <yjz ^ i'<^ ZJl ijr B J^2 j jcJl 

L-i.t <jJ SjLljJI aJufc (jj^ 3d L- 4 ** ^ 1,r> 3d 

LljI 9«^» ( fiUi II 4 j ^jJjj l£JlII ' ^ 4-u-i^.l jJI jjJ tj! ^atall,I jjjlc 

1LaLgj 4_j| LiJjJiItj (JJjju L^J 4jt 1 5 i-g J*j>o 

4_£.j t Uj I 4 t i i to 11 ^ K^I J-itjj I i 4-jlj. llgjl 4 Hlll‘) jiaJl (jut jl^ 

M ^ M N 

jLJeJlj LiJjjil) natura naturans d_^iLW 1 <l_» ^ ^Ullj natura naturata 
JUtljj * tjj i i t i u {_)-& 4 -< a JjJu jj i <i i j-WaJ Lt j.j 7\11 <j t IjJ I ,j_a - jJ 1 

J£* >t u< 11 ^la-jj jjt ^jSLc-j jj ti l ^Jl 4 _l .■ i i ■ 1 Ljj l.jI ^po 

^J_cj ^^Loj j a v|j V i L^jl_ljj jl <]j CjL^>.jj Ij_Lu Jl^ pVjjfc 

* ^jCjU 1 lJ- ^ ^IL) £j] ^jSL^j 4j 

4 Sit" a L^jJ t^A t fl oj i -r a 4_&l "iX jJ, fi i^ r & 4_jj) * ^ 4h^jj 

jJj-JU ij^>- 4 K 4 4_^j , (JJa_*J i 4_J Jci_ptJ JJ 1 ^5L^_> ( A £ _} jJ I 3 ^-1 ^ i^\ 
0j&£ 9 Jui4 jcjJI 4_>-j L? liU 4- l£ i ^ i t l Ls ^3^3 
cjljji-U —2 i i ^_cu'M—Jljj^-J! 4- j i. <o L> j -j .i ii j u lr jili n 0^^ 

I f \ j <"<V) lj jl 4 _lLqj oljJlS Ji^^j 4_*illL>Jkl 

5u:yi tS-iJ-^.j_Ll pi _i n<Vl 4_^J J-4 £ JL>-jj t—v L-^Vb J->-flJL> 

^Aj Being 5 Jk)L t*\ 11 4 ^jL-j a cj 1 jtlLa-ua ^ ^1 jl V " ^ iiL> ^ Dasein 

— LHait-p jjl — 4 n 4^)U^l 4 A ■ iild 11 Lc 

^j^J) C-^Ij 1 t Jlj>,^j jjl hjjSLj jl i J J s J j I I -L-£ jjici JaJ * qm j_£. jJJ I j 

La j^LIj 4-i.ujJLa 4 _l 1 Lj 4 l-^-il iSein und Zeit ^jLajJl^ 4 jjJ_i 5J1 
. jrtbjJI l_Aj^-u ^i\ jLilll ( _ :r ic. oi) J ^ OJ^ (jl 03^ O-" 3 J 


l_Ut ^jja _1 j-gaJi i - d—L^jJl 1 j-ulji 4 n !a£ kllCCCclp 4 n »1 jl d ^aj ^ jJ 1 (♦} 

, | C^.^H \ J i^All j ■ ■ i" 1 1 

ff 

^^4_l jL!lJ 4 _jJ^ -J-C- ^ 1( jJca_u Lq j JZ- j ( j U 1 >, J) . tJ I duUJ-ui s s , J_j_a_I—iJI 3 Jj JwUj I jj m » I u d j a-iJ-3 (++) 

a 1 t^i } 11 j 4 —lJ j ii i II t^SLAJ! jf jl <lU 1 4_JuLLiJl 4 1 I J>j t n 1,1 jjjJiiLi ’J_iJ ^-ySLt^j . 4 j >j L_t*a_j_i3 

^i J^SLJI Jl Sj-LU d-Cj^-gaJ,! 4_i J J U11 Lol :^aJJJ,1 L-iL j- \ jif ,.. 4 I fl~j -kJ \ ^h, i Ij a 11a 

YjzS i ^ j ijy u 4 A , 11 14 ^1 I ^ dJ_-4jJ ^ ~h- j Lij-tiijj CjI JclLa < ^ ^ j ..*,<JLjJI 

lJj£_I1 JjkJ 3j^-i^ j.iJ 1 4 _ljj,L£_' jJ! 4 _lj1_uJ! g_iLii.3 i _ r ^ uU>lj lj_i-c .djJ-^-1 j ^_a> 

' [jjU^>llll SjjUU J2jJI l^IJ^- a (J-Ij 

j*S j>JuU U> r^j iDilSCin ^-iLa-i^a^li J-jl n tt jlaj^a 4 \ (*+*) 

fiLj.* (Jfic 'jr-3 a - 1 3^4-^ 4_il]Lj d_] 1^4-34 JjLo^J ^_j-b a < . 1 1 i J- c " ^ J A ■ v f r 41 ^ [ _ y jS 

* 4»xij 4_> ^nll. 1 viULLi ' 4^3jJI 



IjjjtfUiJ C/Iji u-0 


juS- jj • La L^jI <Lfcij-uj j.^1 4-SjLti j >■ l 5 ji<^ 4_4i>j 
: <? LLa-b ajU-K. JfT l_l 3^3 t 3 j JL^ 4 i <4*11 Lij Lai, I ♦ o I Ss jj) <^~3 C-^U I 

LuLt^l 4 _jI JlLI JlL* jlLi LL 1 1 jJ,| J_M i _2 1 in "^1 SjLc| <_Jj 

vv ** 

^.Ic. Jfl“r Mill JuLa Jtrt 51 J-& U^i * IjLA Jlj^_j jLL V L$jf £-* 1 LsjJLa 


LLlojJI gCiLl ^LLL'Ij n-=»-ill 4i_jLilli g.1 j-j'iVI 4.»Liu L)1 La 

^x. jCLmS? ^[3 SLljU^lj 1L *x-2 ^ic Lbuf Lb gjj( j-t-sa-OJ IA ^ j 

•*— -v* 

^2 . LLJI {jj j2 \ Lii JjLb jJ-L itl bljLLbUI Lk° LL-La 

%* ** 

Juu lLuL^j t \j rt-Ia ^ LjLc. [ rt - i~, t oTm I, 1 -aIj OaLcf La 4j|juJl 

|AJl 3_) J!iiLjJ + 1 J~r£l LLlL 4 i ml 1 ij£- L^’LLJI iXi i-ii 4 -fl u.t^ Jj fiO \ 1^ {jT 

jLil, I i 4_Jjl ,tj I 4.3 III anil 5jj U2. II ^2 4j I Jl--l!) ^2 4 i-y—fl-3 

— = = V* Vfc 

*t_jLv.^-ji3 ^L&l Cj-i_u_J^ 4 1 j Cy^J r^Lal ^ J_u (jPJI < Cj LljJoL^J I a 

^ — ’ * ! ! %* 


Lb 4LLa_*Ii— i_*j 1 ^JiJI 4_i_n_aj \ _L£ J^ 

^ui 11 VI O^Lj J-£> ■ ■ Li ■" 1 11 oj. SL3 *4—mi !'■> ^*JL*_!1 nl l>-^- 

^ a L^L^rbal t d aJlbc ^ ^j\-JLjii ^>LaLw 3VL-^a ^>L ■>"< <n ^ S V_1»>. ^ 

(jj^L 4 ^>oL3j b^Lfc ^LiJj 4_Lj L^ ^ ^Ij^J dSj ~L»1,1,1 jJ^uall 

S^l Ji^a La ^tji] jL-x^j ^I jJl^ 

l J^ l ♦ 1 J cj 1—^jkL (3Lj l^L (ji ij ^ —oj 1— a LiLfl La—^ 

L£ 4 jI 10 l 5^ Laljj llblL^ j_Lu t-jLSJI 1 Jt> , L^j^LLL-lI 

^J—Lb LbajLa dl^_>JL JnebbJj L-4 jJu>J1 Jlju , LaLjJl^ a 

, f tj_JbtJ I i L ^Jj_ 

L)-« ( 3 ! J r 3 1 31 ' Jlj—iLu JjLuJ Li J C . c_C35J 

^^-b—c. jSLl lju! 4 j| j L^J ^ t^ljJI 1 —^^LbtJ * 4b^j 

j! Li^ju u-° (j^ 4 l?"* -3 " ^ ^JO/J . a 14 

Lk 3 JS i La -jA_l_S_4 j-j j *b-lI jLv. 3 ! i4_iL^yj 3 _j1 ju 4_*Lj jLS” Lxjj * 4_jJJ J-j-^L 

[ Lid L^ J* I^ i-Lj-L V Ujj *4-£-j-bfc 0 *Ijl L-l£jlb 3^ 4aL. JjLtJ 

i j^Ib LiLb ^jlSI jU! :4j 4 j_>JI 33i^ L ciJLa ~i 

3-3 jjruj^iaJI jjjj 35 - 11 J \£j-^ 1 -^ ml ■ '■ Ijj—M ahabharata laljLL&m (*) 

< <J_[ji ^ b LiLa J '"'It YL * " * 3 .^ <^bbJl [ _ y f | (J 3 3 1 0- a 

^jiL-ujVI j -J 1 i_^lj_iil ^LaLu 1 trjg, 1 rf^T i jjy&s ^ 1 11 ,<Ljk I (Jh-^ ^ * UgJl laLoltl ^<iJ1j_4 jljj 

, [ jba->-jal l] ^11 • - j_3-Jlj 





J^jeJ t Lg \c. Lou t __yjit 7C_ll > 4 —J-C i_JajLiJJjJ 

J^ : LaLau 4 Lj i ii \ 5 J. a \\ (jl v (Jj j-o^JI ^jU"f.t n i *S? ^i-iM-C ujL^-uJI 

LuLSaul Louj j*LLj JLSLul ^J-A Lc J£Luj ^1 Lie-4 *Le lS>-jILi 9-^Jn 

LJjU 9-ijr^ J£ 5^-J Lt^Js Ll*_3JlJ^ i ^_i I JTi (■ >! 1 Jufc jj| j_xbljJ| {jji 

, 4uj_iijj clL> <■■> OAXLg? ^fJsLJUj J lI'j 4-4 Lilt ;4jlL?cuj <j I J^ 

M ~ 

it V^J u- 4 Ur 1 ^ ‘-2>c-t ^ <^4 ‘-3>^fj - t>«^3 Uij I3 jH (jl (jiu 

**< '“• *T 

(jL J&jJZ ^J| ^)_ii_4_J L > X H IJ 4^ S^Sul] l 0jufc ” l ■■ ) \ I — T Ju>T 

L J J AJ I 1 Jut , JL>JU ji Ju_q I t L 3.4 J_L=tU_iJ L 4JJ Jj i^UjjtJj jLt>3 

* 1 “t 4 ^jl L—I J'Ll Ji n_> 4 jV *4-L4-^i jj at Ljjd 4_qJ^ (jjI 

^ -ijLJt a ( j^ La £j_i 3I l1 L->»V J_aj 

^ Lr IjjLL Ll 3 c -4 , 5 J 311 £ Jut jjaJjI c-JLaj Lie. jL . Cj Ll_i^ L^J 1 

JCr.n 4 -^jJlJ La C^VJ *iii» Lg-^L-iiuSo ^Lfc-uxJ^lj ^Lio {j-U 

oLJT Jj -U I 4 Jj^u^uS Iju5> J L J> )# -J1 Jj—aj lLj—uj . J j A 4. n 

r_loj 11 ^ 1 4-L^-Hst-^ ^JLtJL C. i it i u( 4^i_jj i 4 -j_3^u 3->- 4j^Ji diljs y -i r 4 .u>-j^ ■ ■ < 

^ -ur> Jl jUgil ^LUjJI ^juuLju liluberin ^^->1J ^ uUj^ 

j-SjlUJ ^ j-_iii J-t-ol ijua j-jjua j( hypothfilsmus 

jjJj 4—t wul lu JLju>Jl ► JL^-j>J| (ji—uo 4JL^ Ljo Lj_l_oj 

4 ^ < ilo l. < fS j I Jj ir4 1.1 laJ) ^IS-j ibi 3 4 <-4 j A-jjI 3 T jJ ^ 

^y^ — L^J jjruliLt-jLS «LLu1 ^ J-2_0 L^J ^.lLu. 4J [jyiJ J-J-Uj ^jlliil ^Jui! 4-tgJl 

uL-i JU lil j , ^ * -LulaJ! 4jJaju5 j_A I i 1—4 JSuu fjyS t ^ t 4 Ijj ^ m r 

m ^ w *♦ -H* 

JLo_>JI 4_jjJaJ JL4 ^1 ^ i t^ / n. 1 JL3 LijUs ijj'ifl L^Lua Juir"i -oil CLi\ 4 K J i 4 ^,. 1 

i 11 j 4 ^ 0^ U~* ^L • uj JI—*_4 jj- i_i juiL^V ^Julj 

^iJ ^ (4 l lo-^j tjl ( j T J jjuu-fl < jLa^>J( ^L-Lt u-jU n -ai *i)| 4_1 ^ V 1 ^jl 

LJjJl*u 1 3J-4-C. J3 IjjlS tjlj ^ J t 4 aU 3j 4~cJ | 1 

u_o l i^J-C. — jJljJIj 4 i m ^'“i — Ljj - i u ^ . 1 4 ! I Jit Lai . L^_3_luSoj 

*La_} i JLLL 1 uu^Ltl *wH 4 j <u?sI toLJLa^Jl ^IjL ( __ r u_11 cjL_i^->Lj^J1 

Jj>uj t I JUj->u ju^Tl i n ^a Lyiu. JjLjuJU jL-T JSLli (Jj -II <Ll5 t_ ^ ^ r, Lul 1 

0 v4J * 1 Ju 3^ I -L4j JS tjL^ t Cj Lc.^<a^ > wt 1 4 3 j ^ jj Ll J**\ 



Cif if 


dJj 3j C3 lLj— ill JiLfl—Jl j-C, I JLj >j VI i'll <j! 1 Ca-jt u-3jjh-*-U 

Ch 3 * LLj ^laj—>i-t 1 *jj-SU 1 jj—«-o—(JKc;,i V'-SLti ^ j—^jj—jJI 

JSLii (ji i 1 i jjjfcj..L ^1 -4 j? i kA 1 ^ t . 3 L_l_>JI CjL,L>o 

t C- \ 45 j_r.i 1 | j^yJ3 ^LjJ ^jJlS I L-LlJ I j| i (^1^ LifuJ ( ^ 1 £- J i ■ l5» I 1 ^ l — J L>-J)-t ^ 

4_j>oL JlSwiHiV 4.1j_at BLS^Lsc-* jj£j t (J 1 ±aJl! jj LaJl jJ3mJU j! 

Lcj L ^Lj Lu <■ £l l~i <aj 4-uia Lj ^ L_C 1 j_c, c* I — <J Li£^hU I (JCCu Cj Lj 1 < <ij>. C_c, 

J) 

&JlA> <jl vJ^*^ (JL^sc_x 1 fl.rffi i cL^jt-f U-4 L^Jjljclj 

j-X ^LtLa ^JLu Jii—4—llI ^a 1 ) l *-4 1 ip i‘i I i a \T l 1 li->»V 3 JLj>J1 

j 4 Jlj J I jJJ-i j-<3 (jp—!| ^Jj—si I- Cl \—-uLzuJI LLj—L a-»— jJ ^CaLjjJI 

* <_ r J Lxj>J I j-i3LiJI 

i 11 j (j I Ij-Lfll (jjj—J-iSJI 1 L>5 1 *J U )Jl *a - > JI ^ o " i j J-A 

ijL-wj^ ill <l3_iLjJI Llii i^ii ^Lix cu LSj * 1 jlc, Loa Lju 

,cL-4_Lc- JlaI I oLj-uIsLjJI $.\ 4lr L^J ij ifj ta-u L^ ^_jX 

4 - 3 e-L«j jJL>JI lh _ 7 _cca_liJL ^LoJ 1 a 3^5-iJl r> Jui JjuacJU L^j 1 _^ i CjLJI—^->J I 

* 4 >n l a I c u 2. i j ^jT JjLtj Lic-jj « ^,-3 ciJL5 

* l La- A ^3 43li ^J-C, (. j j Lx pjjy-ti <-jl i 1 —ljj 1 .-JJ-^} (jLta^>J' ^jl -U V 

V* “^1 

Jjyt.'iZ.) (jl 1 i .a J I laZLt II t LuLa c^JjLjU ' jjj^a ^--i "3 ^3 ' t~fr ^J 

t jl n ts\i 1 ^ ^ 3j> 3 j-j 1 js jJa \ j "wjJj) j mi <f 11 ^jl <— 3jfT LuLajiu 

3-JjLfaO )l 4 TT <SJI 4. 1.7 lSLJ I uiij LiUi L-lIaIu'J) l^J t-3c~[ | 

Liiaa-O^V 1 -tLS'jJl ^^1 ( 3 = ijJca-II 'iVl 1 J t<(^-lLxjJ| 

(J i *<' f 1 Cj 1 jI jJ I I Ju^-ll Co ^ ^)- <3 uaCj i) jJLLaJl i \ r J-uu j. j -l • j 

Lj^Isj Lj toLJl ^ ^tl t—ij-i-a ju^j L^JL^_xj 4 -l3j^*_U ^jJjLI J-Ctiia 

jjt Ijj3j *j_yjj^c.jU1 ijy 3 Cj LJ 1 <i "wjI ,JL->J, "g.~L j «»1 JjitCj \ J-4> 

LU Ju-j-jlj —t_u x4_^j_jJI IlJ—A j^Lol II ^)_x ^ Lj 1 c-jLJ| 

■ «! 

4_i 1—1 £~ ltajr a jSL-lj Cj 1 .0 K J—a_C—i_nilj . c_i 1 4J L_t—j ^ cL, ^j3 5 —* 

4 ^ ^ 1.1 jjufc jL>oJ ^ Li Ij £ji J^i L~i. i fij V t a ^jI^a-M L:.>- VI)) 

. ; la ia I 3 

■ [jrCLa.iT i Ju L^a^i Cj^L^tJ tjr^ ^ ^2 S.h01't CirCUlL Sj i f.-C 1 I SjjljJl ( + ) 

J LaX. i.. ui ii j u | LuCj VI L y3 jiLp * j jiCwLux iJLuaji 4 _jjLIclj4I ^CijCzi J/u I 

- [ Cl LaJ?- /U1 ] 2 jJj 1 jJ 1 


J flTi I 1 1 fh. Q m 1 Q 


CUju>. £ Sjd*- Qi 1 4J LxlC I j£L Ju-A <Li aJU 2 -J L<l_d ^L>oLl j^>.T ^.cdLjIjJiJ 

H I ~ 

a^sJL ii^ai ^Ji 4 j a. 1 ,t . f.. 1 l j « nil) £_j|jj J_>u LuLi ^-fcl^_) 

4_>ji—ill ^-i-> * JsVl ^-1^- Lj-la-j 4_^ ^wj jj-4 ^1 tji 4Being 

Jjs tZjliI^ZI iILujI /j] ^J] j^Vl LL» Li-J uS 3 j-u/ 44 _JLc. I tg-jj C. 

ju V :absurd VL^c Lili- Sjj^xusJL <". >■< J ‘L^jIjl^Ij Lgjij-rcj Li* yi 

ijr £L 1 il riuo VI 4 _lS j^l ^jAaJI />ys 4 j^. t /id I oLiidl (—>1 i i n I |^j | 

*4 j i-ila A a j niH JK-O.VL li!il r, tUj >i~i L;r fLJ tilljJj * jLJL^P— uV! J_L_i_i_u LjT lc. 

4* 

Sl_Avi^^ b«aj| ^ ^J 11 ^jC. 1 - 5 La t m^s.1 1 ^ uIj^LjL jiJ 
dsVL?e_£i A ij jJi t^pj^-C.^111 JLJ- 4 J Lo j JlJ 3 ^J-C * I j SL a j 

ij^Su c -3 3 _£-*j <JL>* j__£l ^ 1 ^- * jj ju>. LgJ jJl-u Lcl y ^ *_b! jJIj 4J3j a -cl i 

<0LijiL>d (_£jJl <JL^>J,I ^LO-al 4^9 ^iJjfcJl ^ jj! i ta.S-J l 

^lic, ioLa^u>dl uJL^JjjIj fi. LoajlJ 1 4 ix. j la -*J I jjfA £jj J(JLj^i l£ ^ 

I jjL ^ . f oj I 1 juJoji V ^ lm «Ll -3 £j -11 ^j-i £j 1 * i m I Jut *-l I 

* L^lj^-uilj 4 _aj 1 j^_j iJ;r Li>m Cj^LoIj IJ j.iS i 3 ^ IJuj^ju 

jJSLa ^l_4JtJ j J -^j a fQJc-LO j;LLl 1 id 1 & j j t u f 4 -^ ^ U ^ JJb ^Juu ^ ^SH3 

uj-^ L>^J ijjLilja ^LtaJ ri j ^ , ^jui 


J-jv^j. ij,\ :4jLiil 1 u i Jj^-u jjlj-i < 1 j ^1 “1 J-S.V1 jujV 

L 3-p*d. I i JT.£ <t i-^1JI j j-qJ 1 1 JLit S \ 'i*S AjQ 1 LjJ^J : JI ^ j^ic. 

Jjl j- j d *.> ^yi^G-LuJI jj » i4_juJuJ( j la ^uj I JjLqJSli ^J—Ltf=J I 4_i 

J-JIiVl l ^jL n ->nJI ^9 ^_> Lg j ^ ^ > 1 i Ijj C. L^aLc-i (JSiLiJ J3*^° 

^1 —a-Lt II SL-uaLl V] ^ 1-^1 _L^dl (jut ^_j laJ jqj 1 li LI, *«1 C. j 1 ^ i-fi 

V] oJjnJ ^Loi jiituJ ^jJl u u i g 1 1 i _p 3 lj> ^ i<VLi tj^JLua ^_l£L I J l C & 

r<^gj 1 *j V (<^1 ^ i t^JtjJI u^Liri^Vi VI ^ k "m Vi SLjLc L ■>■ la * >» 1 Jl^j^ 
iKA_£a J 5 ijjj ^3 fkgjajj 41 aJ ^ dJjj V| 

V (^dJI ij'ULJl ^uijLs Lxui i 4 -^atu_jj ^Jt ^ ija 4 _>^u>o t(Jd>JLi 

JjuaJL ^La-LfcJ! 4 -jf 5 ( jJ-b>ll ^jLcjVI ^jua £ Ll* ta Vj 1 uri Sj J ■> ftj 
. Ijui <L 'i£. ^ jj=. V ^_-r 3 (j-^J i ^ 3 x -JP^ V 



jjjwLLO uljjblo 


I l lj i)) L llj ij —LM £ \—a \ c J I J—:s I (ji-C- L-^^-Ls 1 3 j < I JLA a 

LLc,Jd» LfcLLt^a y >-^yj 1 j m 3jL>wVt jj) Ljl_>jJG Jl$j_U (j-^5 <«S L*C <i-d 

4.J <1 jj, !lj ol^ I-lj.JL) LsLse-^i L^jl 4 1 A,\ L -I Jb 1 J.iT. V 

J L-v. j<Jl t *C — ^~r +. *w n j 3 I JjI I ^ln l w ^ t 4 \ j < uf I 

fj M ( j r ic, ifiU t JuL i j r -3 LSjLc: J^T ^y-alj> j- 3 ^ 4J Jjj g .j'i'j a j 

LJ *—, l '* 1 tjl t “T i L -T tl I i_-—*Jl» JjL^aJl J ^ ^ 4^-lL..i-~j.i >T dujL^I 

5c-Oca] t I Jufc U ^ I * n L*\ ^ < 

*r* 

L^Lkj 4-_<u ^f5La-« I :^J 1 j- /u It i5 3fc> 4_*l—>-Vl JaJ 

^_A j_3lj_U 4 K mi i (^gjJl J i L f.^ j 11 liJJli 4 —lxj |ni gl ^ruI a 5-11 oi 

^LJI L_^_j j—C 2-jL^-Vl ajLJb JL-^a L _^>l_>J 1 ^ LtG-U 4 uAJ 5 j j. lq 

(jV j L^-Cj^aj jjl ^yTc^- Vj 1 4 n jj ^jl j_Jcxj_i_u-> ^ ^c-L*Jl /^£J >6^*4 Lj 

JUUSXAX <j| , 1L) ^L>J I ^J-jJU 4 jJ I I Jj Ll t - i A-U jlj^yi 1 J-Jb Jli-el 

l J-A ^jJCr J_£fcJ Q | ^ \ t-G. j fij ^ t -J t .11 Lj C k . f< I ^ jJ I I 5 JI J 1 ■ 4 *+ S\-A 
Jjl—*J 111 tljj 1 <1 L_jL^ijJt ^jj * 4j L<u^ iij ^jl jl— <1 —l-aJLI 

^JaJ! jjlii O' lj j 1 j iuiSj^JL-a jjfc La ^jl-tii JaJi->K ^1^231 

- LSj^^LlJLI ^ 

LaL<u ^ ^ tS-LaLm jJ I 4-iiL SjLuC. Jjtj t L^j] 

Ljj^ia 1 x t La^ Lu^ ^LtJajVl J Ju_j J J--ui ^jLi pJLJl Llii 

j-^ljJl Jl4J ; L-5t-uatj ^_iii jJS jt-x-L^l tj<uLJl La ^-a-i 

c ilL uoj 3 I (^it 43 oli La 41^ * ~ 1 all Ju& 

34jj—uaj ^il\Li I (J-A , AA—>a Clil3 «4_>alj)> <J-A j ( 4_^L 4_Ll 

<_yJ( <lJj 1 £Lul^_>. ^L_S1 Lj_U i ^ r 1 4_^t_L-uLS S-j a- .cj/La 

^jlSLat * ^ a h * ] 1 4jVL?e^c ^yJj VL 5 C-A t j-*j l 1 1 1 j^ 4_ulj^ 

<LLxI^U>. L 4 JJJ t5^m ^II!I ij^'jLLlI J-4—3JL l_jj-j*s a 

ij-SljJ! ^LLb-i 1 nu \ fJuLl . 1 4 c^-^“ 

3j1-a * 1 «w-ij^-*_ll ^Ji^t^Jl 4 jI t.^LLaJJl 1 Juk c nf'nTi^vj 1 _£i j) i-u ^-Cr^JI 

4-Sj-jlLI 4-3ju-d» ^ur.jj ^Lj Lu l-j A Ju tttLfl fii-3 i u3j-C.| )> J^l^_ 3 u- 

¥* 

£jr !l ^ fi “* jj <_g jJI (j;j—iL-J 1 ^c.^J 1 l _^b 4 A 1 jjs 1 ^-S( j >> i(t Inn 3 j u 

4j_Sl^j| ljui 


pTi lj^ll Xn u> l_a 


lij Vj L^J 4 _jJLc- £jj_£jlU SjLljlJ! jjj Jl±£LjJI ^j-4 Ju V 

. jJ 4 ^cj 1 j! ^stjil La 4_^j ^jl£ 

i £ ju#jj ^-.1“ a i La-a jJj_£ t ^ LLu ^ iH a i J * LliJ L 

^aJL^-II ^ Ll^_l . ja.1 b> iU l .< £ ) ^gjJI ^Jh < Ll fl 4 <J I JL-O 

c_3j_i_u <Lj c-i .iV I ^LcjJJI K lL 1 <j^a mi t 4-u^Ljj ^ j a. t^ 1 * 4jl_xj_L> ^ 

SIjL_a ^j_4 j-jL 4_aL 13-» (jlj 1 gjlolli a 0^ ^J <j! <JLsjI^-a 

<—3^ f li-2 VJj , 4 -lLoJLI 1 ^j_a £_j Lj <-CjLLs Li-cLi_uV I j .i 11 4_*jI 

4 j- 4^-3 3 —j_2j >j J< i"m £_Ji I 1 ^j_a 4_ajV O l J—tla LjJ I ,j I —^—3 I 

Ijub j_ju IjLL jLs LLl j ±jL ^IjJI I«superstructure 

, ^ L a I j Ln_i>>j ^jjju 

1 <1 ( n” A LLi? ^J_u^ ta c.^-U 1 l-^j Lt-u^lj c^_4_u 4_p.LJ| 

jJaljj t n '^lJj LcjI^-A oJ—lj ^ j_J 1 ^LfexUI LiJJIi * t jj2. ^L_a 


J-U_>3 


^jJI j-aiyi lj « j t>° ^j_}J 

(jf La! , Cj Li i-^LjJl j jj-In t {1 j-4J jl Jj V j-iaLUI jclxll 4 _j ^ [ S"ij 

(j^Xc: *J ^jUI (JJjJLmjJ.1 ^j-uj>J|^ 4-j a _1 I.LJ I LlliJ 5j. i V j j-AJ ^UaoJI ljuifc 

»* »fS?l oJui ^ ic (Jjj-jlJJL^ + <J 4-L^ at a 1 a g j!^ tiJJJ_£> idle ^ j i i "!1 
*4HjjJU 4 j a mi^? 1 ^UiJ^jJl ( j\j 4_*jJl2J1 4_LjLoJs( jJa-llI JUjj t jSUj 3jawJu>*il 
J-^J l J-L <.ISLlu. a t^ ylaJ ll j Ju^jj L;r lc, 4_t_LIl 3j ^ 1 /4 j tjljJ) 

v 4^111 A LJ, i / , J | 4JS_iJ,( 1 A.J y • t CxJ Jl^. Lii^j 
4J1 4 a ^>U 1 ^ > \ u I . A 

, L«_A i o\ j-i U {j-* J- 1 -^ IjL^JJ Ijj-C-J L )-4-2tJ ^jJI ijf^j _oJlj 4-11 jLo- 

5 y - *- jaJ I t t tl o L ^ j ^ f 11 L_a 1 n n" a ^gjL tj ^jJ| I 1 _l^-j t 

<■—JjJlj 0? LJ ^a Ij twi-Aj . I «Li_j-i-a^J L^4j tjryj ^_gjj ka nil 

La-A I 4 (jifl J-> I 5±I LuJ^ LaLxJI^I 4 A ^_} 1 A ijg j J 1 Luj 1 

y~j 1^ T> ^ 1 1 i « i^J 1)) A i \ " A 1) 4_U^tU L jj—3 ^ L>. a u ^ * 


^1 SI ^i_tJ I < aj ; {SjSJ ^ ft (jlj-. < iiJI (j-c- LajjJu 

t Lu^Ljlc > j "j-r ii a ^ 1 c. ^yLy'u u ^ > \ i ^ L^ ?i ^ \ I Jl. £ 1 4 J J A jJI Sjj 1^1 \\ 

_i^_Ju> V j *r I_[ j , ^<J-»J I . t J Ml" ( _- r ^ CjL-U-loLjJI J 4 I 0 I 


II 11 


* HI 4_j_>- L^a L^J 4 j^i -w . La t \ cLj^j^ 1 ^ 1 )! 


Cl I jgElfi 


4 rt Milii ^LuLuiI If. I n Jj 1 ^£1 j4J Lj_Sj^j_SL_ j_j_a Lla-iiaitJ -J ^ *“■ > 1J-A 

<j-G t J^ua 31 I Jlj* ^ tnj In ~fcj L^LiIj i_ hy-LMj . 4_9^_*-<a_L] ^ JU JUv 

J£ /lilt j rt* r . 1 - 1 ,1 






▼ 

oLjju^ LjJI 

^La^lj 



Cj^ j" > 4 ~^ ;(r) Mft l 


J^jAxj jdjtJ I < ^ r J 1 j ill ^-mjjJI IjuA 

J Ml » n CjjO 4 l_jJ • j. ^i _i_ll /^» ru L-4J. flJ ^t-J (J_j_IL4J * 0^3“ 

IJ-A <j-s ^ lf.j * 4-_j_xa \ 5-jJI 0 1 (J-* 4_i ili |j_>, 

JjjJ « " ■■ * (jM ^<1 > L<mJ> ^In liljfr CiL^b^JI JjJ> jLj^jl ^i-C. Jj^UJj (jl 

3^1 jjbj — 4 _jI IjLi ' (J^^ * ^ti ^sAjlII^ 

4 J 3—^ L>" I 3-^5 * t> j f “ J I Li£-j I CTj-J ^i-C. I I j_Li LjjJ — JjJwu 

. j m 11 ijj ^jJ) 11^ ^111 

^.jT Jl_u iJsLuj^M IjL^i 4 j_j_j la CJJ Jl>J I Jj iA aJLl ^yirt Lo J»> ( JlSj 

^1^ <jJjlj 4 jL£^ ^J-iJ 4jj_^[ ,j| Lfl <J£ * |j_& Jjcsf <jf -iJpl 

j}J_u 1 i i-yiUj 4 j J^jv ^ j I 1 "l ' j| itiLii-U K J " JujJuJ-U Jr 1 

V. LLU^f I J^1^4-l 4 jL£ jjh m J~L_L_> 1—*3 ^-L^J J^3—^ 4 

( j f ^i y i m II < .< 1 1 mi j 1 Lufc 1 ( j r lll ill j t 4 -j.j ^ 4-^j. "1 Tn^a 4-La.SJj 

L±tjJ jjH-M ^4 <11 Cjjj jJ-4 U-J^-ilL) LuiJ (j 4—iJ 1 I t^\ I I ^JJ J-3C_£J v I J-Jft 





<kflmifl 


* 1 j. L^la lLujJLsI LjL^j ^Ul J^>u 4-i-ijjJi^J \ ^.l a.lf- 

_ _ _ — ' “ <-r 

al 4 i i i h ">iJ j ^JmV i mi ll n i 4 l£!j^iL 3 < Ll_* i <j I ( ^ r J 

I I i f*\ g A {j Jt "k i t J-d> 4 fi 4 1 L j<_Ai 4_jLl^JI *|jf^_>-l t i-u 

” p 

\jz * ^ 1^ 4 Ij-gJ I <y\J L-£j-iZ Cj Lc J) L> ri a J^Lv ;J_aVl 4_£>jj_J^q ^,AiiH 

I j-A> r^ja L^I^JLsI ^h-JI jLSlbVl 4 lrt>> Cx_jI? 1j[ La <Jl a m -> 1 ^u^LU jm-x. 

p.ldVi LjjT l_3^_i_J <j I j_jfc ^L*-_3 La * 'V aLcLLAs^LI 3j> j 1 a 1 » r~i n ' 1 

& A t A<\ <L_aJ t^J n i ILj oLjJLj_j_>- l 4_aJ t i-jj^ i^La^l 

, JkJ Jljv l j-a I J_jJ La <jLcjj_u 









CihlhmflUpjB^ 


I A i Llll oL_^Jixua_tl > Jut »I ^ r iil >• ~i > £jf *--jl j$Lll I-Ub ^yi LJjL>. 

j<J t-ij I^JLljojJI j^Lu j^yii 1 j A " LAj^ljLj Lfl ij> i~& ^1 3 (^ 

JlU { jj^ £^11 LilJj fUSjJI yJi^J . l^J dj|jJ ^ Lr^.1 

Jjjjj t^4_L4jL>iJ 4_4 ^Ljlj ojjz L^jj „\ if l^jJJ lA_i!u]j iZjLt 1 t^i tr\ 11 oJLb 

j.i <jl)j * 4 J£J j^J a i lyj dials' 4-4 jL 3 Lt L 1—4 

. ^^L^LslJI jjjjq-u^ j^i-1 ^r ltr> xn a 


Axiom 


4_i£jJu 


l I Jo 3_ t j L^J V L-^.j 1 ^ L ,i a 4j jJa-ljj 4_j_uaj3 CxJLS (_y9 

ujA* n A j-L^a-S £ _ :r <k ^I J-jcJx , <>^l <_ ;r 3 . LjLbjy l.u1Lw Vj 

* 4 J 0 L-i-tijJ 3 _jjj_*-o 4_jJ 

Cartesian Project ^jISLj 

3 1 11 i uyl I rtl I ^j 1 r —i-ujyfcj j-C- L \ j A 4 31 L» j j<^uj I 4—> 2 . 

£)t ^J| ht lUj *^3 -cj ±_j2i 1 3jjJi-Ltl cL jj-lLU 

. 4 J tV->L jj jxAyS a! jjtit hiLj yLal£ LyJjaJ I 

Chasm ^_lc^ - 3y& 

6 ? La cLj jr t\ 1 ^ I c. 0 t jeji . a 1 ^ ^ i iLjSJI \ Jl *> 4—4JlS gALa i*a 4 

jj 91jJ \j ^j-U <?y-3r . 1 !1 1 iL ;_jj r L/>_iA!I 1jJ 1 e_^_J \ J*>. JS" lJi 


^ uai 


■»— »-p — 

<j-^jL-u^t 4 -jJ 14_u^L>JI *_jLsjJI jjJC ^rtj j 3^3 o^- 

^Jj L- 4 L 4 J 4_UjLLI ^JL-3jJI j -A 1*1 iJ 3jjJi-il 

< Ly ^Ju-o 3 ^A (j>Sw<u Vj mU34 {JZm ylll ^jAil u^^LJI 

, Llc,LuaU-i L-jjSe^tl I JL>J1 

Commutativity 3JI joJ 


AB <-jj —uaJt jl—4 j<u_jI^SJI 1 *CjjLS!j— 4j CjL-j—loLjjJI itjr B 

u SlLi 1 4 3Jb B jjJAI !_3j j * t * yj iBj A 

^ljuJ 3J1 jJI ^Li A jLsj tBu Sjjj—>J t 3JI jlII 

jLJIuul Bj A JC3 j *u AB j-p*£ l-^j-ju I j_& ABu 

, Bjj A ^ j a\ Laj <>r. . AB—BA L^lLa ^ . 





Decoherence 

L^_J] ^j-* _> 4—j-J L) j Jj .1 nil Jjjl 




i n i 


ljJI i j A ^3 

5j-L^-4 diVLv Sj\J Cjl^JjLl! t J-J I r 

Denkbereich (ijjUVL) jLta 

Domain ot ' i t s! I JjLS-L! ^Lo ^ IU>i I ^ i « a j _la_il 


. Proposition 

Diffraction 

Ljplj ^ -ij i ->J I j^iljJi t h nt*\ 1 iLl>L>J* 

If f .Luj * 4 t 4-]}t i i lo iJJ 4 _xj ia ( hi c lE j-E cj.i ^n J 1 jt <~i i 1 \ 

3-iL>r ^J^SLJ ^ jJU-^O 4-LaLt H JJ ^jUl jjlaJl i^L>r ijlfl <alE 

* L-J J^ (J-4 ^U>3 J-Ic- E LcJ 

Domain of Propositions LLMUI JU^ 

iJLjl ^ I .jJojJl- 1 jl i ‘j ^ Vl JL^-fl L)Lua_5JI ^-plt ~>-j jJ> tjj E ifl 
^1 J f i JjJ J t 4 1 «a \ i <1 i—ll Vpl ^ I Vi t irL) j g <j \ . ^r^-4-4 ^ 1 Ini 

. v_ uj, 5 xJ 1 4o- j ^ E, 4jJ3 4_L1 4-loLi-u^j 

Empirical Rule iU 

.j? j 

CjQa^OLo ^ELujjj galL^jj jl (jj ni" V ^4-L^fC lJj£j (jl j £>JJt 

* tjil JU i £j_ 4J ^!?J i 1 jE 4 j 2.^ 4_J_JJ^ > i 14 1 

Energy iilE 

(_gl 4JuLj JJi3 4-j^jLy.j '4 4 k o_£ 4^LEJI <4 j^i j cLJ > _i A]I 

jj ^ 

4) "i-tj LgJiljL>.t : il^~ ^ i—ili L- f Ir.^f I d jjUIa 

. ^ 3^tEj jjj ^ \c. Jk ^"| JLJ ^J->- ^ Ij i^LE | 4iLj t n 11 ^ 1<T- 

LiAjI ^ 1 ft" ^Jo^^LsJJ 4 _LL^ 4 j n ^ 4J2LEJ! *^lj|jSJi Kj s\K Ji a 

Ether ^Vl 

t -3 4 ^i*Cj 1 iryLSJ I £ Lj^.i^ 11 ("if I * I J? yEjj 1 j^j-51 (Inmjj 

j, 

i c. ^ 11 j i ni t t In 1 nj jj_3j—J V1 j^y^ 1 4 ts>\j -i 41 


r 


a_au 


1 




l-J JLlJu> <Q ^ 1 il Ij, j^JL t *C v J-IO 11 LaJU-C vlJj J JjJ 

cL^tjJj ^ ^ ItT- ^ j) ^ ri£i S I ^ rtT^s- L . J L>Js I t J-4 4 jl 3 “< n iln , uj 

, j|j f nKj/i 4 j^jcL 

Forma] l9j^ 

JjL-iXl J >1 ^ <<—jt iSh 11 IjLjJj J-> *f j AJI L t i 1 


Cj l a Kj tLLt- j^i i t"l 11 jl 4 1L \ jl i (jr-J j-A Li (^yaLsLlJj 

La ^ >a ^>- j "(JU (jl JtLw 4_^Jj * iiJj— l-l-llI! 4__iJ 

4. q 4j-C j j j a ~t\\ ^jSLl LJ Ljjj— t-o ^^LLc *\±J- J 

i nil ^L 1^3 o[^ ^Jczu-ILb %tL54 oLuuaLijJi 41 »Luj^j 

^ ft 4 Cjl J pLxxil £-jQ ^y-i-lj iCjLa^Lc j^LLlL LjLc JjVl 

lLjLlz^ Ls^LiJL> jjlxJiJ 4_yiJaJ5 iLiJJj JLLa J I LjLj ' Jj JL_>o 

4jj> L J 1 i? jin i LaLw 4—L <a dii J ^ -^. j 


t ui d 


j' i" c. *1 ^ <i a lIjIj c-1 j i^l-S lL^SJJLs 4 j—ua-d-I i L i In n 11 

I 4^-MjL-ijl Jlj ^SLJJ ^ya 0^^ Labile. LoLc_i oLyJ^LjJtj ^La-ti) 

, 4jj,jp_,o L*a d * Li 4 i^)JU 4^Jj_ka_La ^Jl 

Formal Language Lj,^ ^ 

jjk_cy5 \ d_j_0 ^j-4 L-^ d-iJ J^SLj tdjLyuaLj^Jlj L r U ^5 

j^ycyll jLajI d j n i ^ 4 rt-j.qJ JLcl^_5 ^j_a 4_1 ^j 

^j( jl La Ij (jr^ 1 Li I r t n rr 11 £>J_4 ^ + L1 i ^i ^ 

History 

Juiil QJaI 4 n \l i ua ^». ^c_jjLL11 LSLuLS1j-A i< _ T S 

» dJLlLa 4_cLaj Cj 1 tS^J 

Interference 

^jjjLlxl-o La v *)-L“ La, 11c L-JjLL-yo^ djL^ i \! 

Jj < rji <Lj_ 5 4jy>ij ^ ‘“ n Jy 3 L' JH-L) { j \ a 1~i^ _o 

j nL^eJ 3JL>, 1 L^jjlL 

j -» 

^5 15 <jJ L d u <a *—> J-A j ^ aJqc. I ^ j4 j $ InJj js_i-T ^_yJJ 


pluIjSJl 


e fi . 

Lm 11 it I I j_l]J 1 * (3^ I a—*J ^ LL c3^~ *"^3 ( j j? * ^' J 4j L*. 

jf 

cX 1 1 ti (^jj! CjL» tu £^3tj 4 -ujLluI ^Ic. I—i£1_jjJI j^JJ 

. <Lalljfe -a <JLjIJ Llil-Q 

Interpretation Jj/g 

^LxxL-jI <_lU-c tt-jLiSLfl Ij^Lls^-c Lq^ tJjjLiIl i^L^jGJt 

*+ »-» 

Lq i-jj-LjJ Sjj^o-a (^jL-l>i ^j-4 La^LLajl £_bl ur lLilq <JjJL*j 

^)-UJ>JLj cLjJjI— 3 4 J—^-> I l£Lul <L» d jf 4, j I m ill j 


U ' n Lba 03 SL 1 Luajl Gjj iijjLc. 4 < L> «Ljljq lijj, “i -t~i U 

J> 

, 1 j \ A c L-jjLfeZJI i .il i/ljJ 

Law ^LiJl • 

. 5 111 rr? ^£jL_qJJ 4_G_L_Lq 4 . or u ) .^JjJl 

Maxwell’s Equations Jjj^u ^VjLw • 

CjV-iL»—a <=L-Cj •d-^c_,q rsJt LSL j -qLG jJ 1 j gcby ^ fl tl 

LtojjLjJ 4 J 1 tu,tr>l i A Uj 4_Jj^4^Jl I l^rw. 

Metalanguage 4 jjju ajd • 

+ ^j^t 4GJJ j^| l _ t Laj 4jjj_i^=» 4_Jl 1 ^yjfc 4 jJui_jJ 1 cLiJJI 

■M «*. 

.4jJuuJ1 4JlUI (CjU^U) jj *JUb LlUaS 

Modus ponens ^yi y cjLgVI 3ju^.Lb • 

^Lfc^S 4 "LG d • 4-J-^> ,1 xu j— 1 4-31 JL) (jL-qJi 

* 4^bJI 

Momentum gJ y*jjt • 

4 l~t£ 11 L-JJ—Lb J-U3 Lfc. t 4 J .q S' L 4 j f C -j ; t f, I ^3 

LM U . 

JT v 

UJ^_^c_jJI 4 j l i Sj^-o ^j_q 4 _l^^ 4 jq-ul^£Lll i *C _ j i l ^C . j q ^5 * 4_t j— laJ t 

I Jl^J - ^jj-bLcJ 4jLa c. J-q-LiU li? ^ £ ^Lu^^LqJJ 4_L-jt^ 4-j q ^-lLju 

■MN 

* LqL<u Ljj-i-o La^^i-4 3JLJt ^Jl-a jjlJa 

Objectivity • 

GjL^.jJl_j t <Li£jGay3 L^jJ 4_jJS>A ja 4-j ia4 j\ 0jS^> j5 3^-aLLJ <JL-3j 
d^[£ jJi-jt _ U jqJi t J V LaJ J ci^ LI i 43^ I 3 *1 4 


CjLalAmmJI (uao 


Vj ZUSLi-s (Ji-LJiJ jcJ 4 ;5D k <L±£. I ^ a ^ V1 4 1 1 nj Jij ^j g rttl I JUfc 

4_-Ulj_dj_4 [jLji lLU li Jl_*_> JJLloiJ I—in ij - !j)£j I ISLljKj a JJ> (j to 

L )j—a J-& . 4_U>> jXl illjjl ^ ^ il d LlqJ i 4 1 j 1/1 |«J^LL4 

1 nrj 1 Uas i &j mi L_^ 41^ nj-c ^aUI 

4 11 «aX ^jLjtjl *cJJi jl i j ^jp l.\-->- 4i ^jjJi_>Lj iVj! jjj ^£jul ^L^-j 

- 4 ij it j d ifT j| /^-NJ_4 

Observable JjUJI 

jjlj-ot-, gj I 4 j fl £ j Lul J_^h.j i ",aj i 4 f\ j f j ^1 ,^3 

JlLo 4-4 Ll *Llj Lj j^_j_3 4 j a ^jLb ^ bJ »QG J j ifLui^i 1 ^ jMjJ> id-H ^rG-J 4 ^ tl 
^_ijj ^cdlj-SJI j a I ^jJJt» ^,.3 4Jh ^JsLloJl 

4 m * a 4 -uL f^L jj m-v 4 £LLo_j lx-i 4-jdbjy ;aJI cLuiSJI 

Jl^>- [ jjI) |j-Aj . 4 _ 4 _U dA-iLlfi 4 j a *\ ^-4 / njj t^4-jJLi aj. j 3 11 

* 4-JJ J. yx V 1 1 

Operator *1 

4 j I^bj 4 An r j_4> A J-U ^l_p( IS biLS b-^ ^jj3j dil _i 

Ulj ^Jyi3 (4 -^Lc, 4^l>.j_ 4 illU SUsaja 4_Ji-3 ^-3 j^jp 01 

■ ^ j ^_l]t LfJJj ^ A t 1 LJj «” 4 L 4 A j J ~L ^V) 4 jU il I CjIj_) JJ,1 v All 

.CuIj jljlio ^^3 ill jJI ^jrGJtjJl 

Paradigm t ^-^Ijb 

^ A lr jL>ol ^jljLJl * 4_Lb3l i^J) £ £\ 4 t L -J jJ J 0 1 irijVl 

(jl OV^kLj L-ijL_>r SLSLaUj 'K j i^al J>— J ^ 

il'i/ju jcIaJI ^ J-dJ ^ u itJ jLLj dbuJiljLiil il^if Jj t L i t- jJ l j.u ii4 j 

jl ^ cJ-uaVt Ijl J y 3JiJL_>Js I j j C «^j^1jLj)> 4 ^ ,^^L_i-U 

. 3 J-Jwiil dbllajj dbje-^J UJL>. l_AJu>u 

** 

Positivism i^dj 

djUj3 i ii 4^GaLLa 4 j_ij^ uUjj^ 1 “i i ii">>j I 4 t iSj uj^Jjo 4d ia 1 till ^-£3 

'V 

Lr 1 ^' LV^ i^ 1,1 j ‘ * * t Li lm jVI 

*» ' % ^ v. 

) 4 j a j 3 l 4j3j> * <\U jlxca L _ T itl ^qVL QJ 1 j_*dc_s L^cuLuf 


Knml4 


objt.ua It ^ ,,. p j 1 ,U I,I oLLuoIjiL *0j_uLj 4_p1 

Ls^is; ±A Mill OJlA> Ji-a i\A jJd-T jjl £j£. i LU \J I 

iJljJJ aJiljJI jj-uLu/^fl y \ n ijjj\ “* ( 11 4-4 * i^ajJl 

«r *— *T W 

4 —>~\ HJLI lZjI— ajl til Vj V 4_JI jJ| £j —& <jl 4 > -wjJ,| 

* i \r\ \ 1 

Pragmatism SpUAjj 

r_yic ijJjJl U ft mi' rt11 L(^ X>3 jjk k <j_iLjua ^j-st (O 11 IlLft 

^Lb-Jt j-jJ_a JjjSJjj i4_iJj(_j (J-^1 <jjSJj tVjl ^-jLsjJl 

, IJuil CUy>- ^yi JLUI tyjLLa 1 £ o5>(jj jJl 

■* 

Principle ij-uo 

<LLal_li 4jjiai3 t^lill <^3 

Principle of Complementarity ^InJI U^. 

•j& -t-£3 t- ^huIj^LJI ISLuLSLj— a ^-3 4—i i-aiLi-uVl ^£jLpl JL->J j-A 

pi-J^bLa ^\ lir ~j 1-uI ^ jJslj Ud-uaj i 1 jL-xU Ij^J La_2jj 


£«Qc.jm_uJ p j I Iiy j-xoj-4 IlLUj (Jiia . J_>Jj <ji yS Vjla <L3Ju -A jyC. 4 Jj * a 
3J b lLj.ll 4jjJ->JI lIjLcI—i i a! I (J7 3 » 4-j A.i ±u 4 "f t i i t~i j ej i-IaJl J Li^t—*3 ji 

. \_$y >-1 ^jLii cj \ ljit. L> ! LPb J. i^i 311 |j_A J-taj 

Principle of Inertia ^ptjdi lilLLuJI Luj 

j^&j 14-j^vj l^M_£LII [SLulSLiii {J7 ^ 4___j— uul. ■ .iVI —jJI -j—I-L-A 

L *uaj 1 t—3 -ij ^ 4-LjCj I a <j I 4_C I _i jlaj 

43 ^>3 ^3 ili J-p LS C-fcJ*J V ^ ■ n > J ^4_jjiL>Jl 

. P_LLa-a ijr^j ^J] 4 i.-llli 4.<; IVI “i a 4 ^jj-uj t ^vj a Jo-i- tJjJ^ 

udjjeJj t (<uULc) d ■ • ^ 4-ajJdCtA t _P \ ■» A i 4_l^ L>J I 

, 43 pLSLo 4 I i I it 1 Li tjljj-i 4 I^"| 1 A <lx.j j-u-i LpljU^ 

^ptjJI JJ j o 11 1J_i—a i tvt i4—t-^L>J| 4 _-l~i—< ii Lit ( _ y 3 

4 4 few I a 4-C.j-1 ^-a j pljj3 J 4-^ 7r"i a 4-ilj i Lc. 4 L_Ll^I oLaj} l^t a 
Jud*J V 4 j2.j^oc_* JSLtlu i *-itl Lgliajj ^Jl 4 t £ >i ? tL 

aUoJU 


■~i l-alkiwfl 11 pinft 


Principle of minimal action Jaf Tju-a 

* t Aljz 7r ~j m i II 1 ^j! ^ tjLj l!) ^-<S> 

* vJJ *' flLb cL<y <^-C^ j iar, ( _ :r 3 IJu_Ll I Jut jjI^£V ^J-3 

^ ^LlLo 4 4 J 3 j J-i_j>iJ 4 _£j__phJI <J I jjic ^4-J^lLv i Irt i n j | L7 ^) ^ n 

^LLa (_j^ 4j9j JL ^t <LiLuJ-^ ^ J loo—m ^ l—«1 [^^3 I tJjL-ilJLl <—9^—*J 

, J^->Jlj 4^jpsJ| 

Projector 

ISwuLSLj-^ ^3 L^J L-S-j—j-laJ <^3 3—uaLi-J tO 1 j x ^ LjJt ^3 

3JIjj U 3Jb ^^9 L<i-U£r . ^ 4 jLj (P j La Ja-A 

^aJbt ,Pu 5jij> iaII l _ T ic. L^jJ( i V ^ji-f 3Jlj Ju^_> 4_jl^ (^Li-d i4oo>.j^a 

o Jot .P2ll = Pli : jl^SLiJIj y 1 " ~i 11 £_>a 4—ijj— qj ^jl P \ <0 

( jig. jLu^?i pLua-3 ^9 3 la.SU ; 3 mi II L^jl L^J jJLa-jj 4-j j^aL>Jl 

jj 

^yljl^SUI 4 h'V^ <U 1 Jjl—SJl ^ Jn n iu.fi 4 j. ^ ^—Jt C-le-L_>r Lot ^j_*a t jJL-ui J 
*■ ^ ~ 

jl l jo>Jj Ct^ 1 4 j a 11 ^?J JlLL> P 13 mi L <.,<:*■ i i^ll 4_uLj._i aJI gULQ^II j 

L^ joL a "hJI j J.tj <* jS 11 cjL£UJl! Lutj iO 

. i _ t Li SJLcuiil) JjLuiil i^s eUpjJU ajut (^jJI j^jJI 

Property 

4LLb) 4 1 j •— £• A jj LjJ pL^ 4 1 ^ ^ jt 4o_t-o 1_>J \ L7 _l4j £ ^Cu I LSLj l£Loa 

1 <^> >-S l . 4-Lj*. ^ «Lx5Lpa ^ Jl- 4 {j.g-Ca ^_Sj (^ 4-h^ yLaJJ 

* t LjJpmi! 4 j-£-uL_jS ?\ Li.! ( 

Propositional Calculus LLxJitl ooL^ 

i_ljl A 4 T- SjL-^t UL 4 J 4u t »a 4_*J LI iS 4 ^U>Jl t_d £ jJa ill ^3 

jt oLayLc- 4 w^T»itfjjpxjJ)) Jjja A j aPs ' 4 

* ll^ji 

Realism 

* I 4 A 1 nig I ijr 40-Lj L-L^t)I Jua ^-9 4j IjlJ 4 All -LI, I jj_uaJ \ 

^ ' M ' 

,<JLlJ 1 ryi 4-j *3 Ij JL-4 ^JLl K4_j_j^LyLb^ I Aj 

(jjS 1 \ 2 " .+ \ tJ!iLv-4 s h Ajf 4\^ t<(4j C^LjJl 4 ^ m.3 1jJ 1» t LLj (J^LLkJI 




<Luolc. 3 




4 j, § 3 II )j , 4 ■ t ~71 tt ~ V L j*S t Cj L-J—<L3 ux "<j iJ-SJj_ l^JsI 

^ J - ^ ^ I . n~ c. jla! IlU ^ JlA JS . 4 (\ 1~ 'Xl-A j^u s 5. L <r JlJwL i « 4 _ijIjj>-_i 3 \ I 

Li^ ^» JI mi j 1 1 J-SjlJI ^ jj^ii injj j-Stj 

4j1j Jj- j-iilj-II 1 1 1 & (jj^d Ci^ J> ^ Ea LjJLc L^jf 
—uj ^ya ^jLSj . aSiS ( i-i-frl JL^aj 4 -L t ! 4-j lLI t a £\ jJ L_o j a \ 

jUj-J Cljjs-^ L^jl ^i_j|lEuKj 4J 4 J J-V_J 3j-9j-jJI dib^ • rs-> 

jr. 

iJjSLJ Jl^ b^4 JlJ> 0 ^ ( i 1 *_j3 I » jt ^ic. LijC.1 J-j ,nJ-S 

Schrodinger's Equation aJ^L M • 

4-1^ jJJ 4j|jj| J-±JO iJjLc-4 K bl£_i4 

Cr^ JJ- 5 L$Ap or**^ ‘Lr^J cb 3 ^11 ^ 

l 4_Ui (f 4 JjL 9 d 4 t 4j. j. a 4 L-\ i <d _) l *_t 1 ijJLii 

. iaLLaJI <)1 ^Lbydj^l^Jl 

Scientific Revolution s^ic. 3 ^ • 

Cjl^-i 11 J1 ^11 j j n» jt ^JjlJI ^o^b ^3 (j^-£ ^j-uV^yh <dioi ^j ^ a M Ij-a 

4 _i xulr, t-jLi-cl ^9 isJL_>o iCjLcLI^SjI L _ ;r l! I 

jjl a t .E Ljj.-r a jJ^SLj CjI^I oJ-^t ^yja ^}i 03^ 

i(OjJji\)) L i t r qj ^ JaEI CALL'S J3-I VI ) Ju& ijuJLjl^ JlJJl>- 

«3jjJJ()) olLA (JE-a sl i ja jj-t\La i j m A u 4-Lj * 11 

(jl > Cji 5-1 jU"iU (JlA-4 jLE-1 ^^9 l g;j 4 *">J jLJ,I 0 4_uwlj-^ ^j-9 LJLc 

i3 Jj Jc>J I 1 <>1 ] CjV \ j j <j k 1 1 JijLxj jja i .iV| ^jL-U 

jJL! 1 (jJJIi jl»_i 1 : f f n7C~ 

Space-time 0^>J' • 

2_4j_I^id ^9 ^jLcjJIj ijliil jL>ol ^ IE U I j_a j-j <1j ^Ljj-tUI 

f ^ ^ 

. jL*J VI £jr c bj 1 J^jas_4 2) ISLftj b-Ca Lj jJj-qjj 14_Jj I 3 Jjv I j 

tj-A lZjI_u(J->J JLi-jV &Jlj JUl 
1 g "j.a- ii-> (jn jJI o^by ub-ojblj (jbbd-! i-usLb 4- j Li 

.3jjL>dl 4^aEl< ^9 jU-a^Jb L)^ 1 b-2^j-J_ub 


I|UW> 


Spin ijd • 

A U).fv.t A aj U''t ^ j» i » 1t- ' >■> 1 I ljL& 

» fi 

^JflwLd-4 V 4 ■c * l£J^3"^ 

iS^i miM {j^£- .(JILjMj OjIj h th/471 jl J-iil lZ>LLc. 1 a 1 <a ^"i ^ 

Jj^>* JJ J3 4-gj LAI L^-ilS li] La -LaJJI i 

M ■* 

^ hjJ cLi j ti rlLl Lr i 7- i.o ^j_aA ^> < f u^’i 11 IjLA jj! jwl L^jl-luU 

Theorem iu ^ • 

(iiA ^ it3 a Uu^J a j i ^ 4_ i ^ 11, 

* 43_sLu3 CjLa^JJoJI (jLj jj^il£-4 jJJ-ljl 

Truth • 

’ jl 1 -g ^/,-x- i J <jLd_>*l ^J^-uaJl J> j 4\ L>i tjjJcalll 

ujL^JJjJI <jj5u ^jt ^yj^ Tr <Lj ^LjaLyJIj j)t^Ul ^y3 * La 4 j til ^4_oL^) 
t LfrS Juua ^ a i * jj 4_j_ub^i]| SJsjL^ 

^B i_jLol_>-j <4 j t t j-LaJl * JjJ.i jl ^jL&^j 4 L i ulj-j 

dJL* LijjlSLyj jLua SjufcLH) jjISjJI j a u *3 

<j^£j bu|j *3j_iU>a 4 L.^^—4 *_jL_9j 03^ £)t 03^ ^-^-iLua ^-oliLuaJ* 

• cJliH 4jfe_uJ 

Uncertainty Principle 1 jlc4 • 

L<^K,.tt (j^ ^pL-4-l i L Lu>. [ JL_UJ LA 1 ^j^-lJ j A I <g - 3 A A l 

4_jSjj t 4 5JL^- ^J ilrt ^l > Ji 1 1 1,' cLljjJ 4 Jr j "n ^ A Lwlj) 

X ^ 1 j—4 (J—*i/ AX I—L-sa—^y I (jr\- 2 u yLJI ^ lr ^j L 1 "i 

oi Ijj! j..>- d i 413jj«am14 —l^^lj Ap ^-ajyui^ 

.tiU^L ojL h ;h/47t ^-4 AxAp <_jj_OaJI J-toL 03 ^ 

LAJ 4 rfl j 4 Ji ^_J_9 Ljr JJ 4_J_>.jJ. I jJl^yJI i LiJJ jJ 4^- J ~ I*v 

4 . J f J rtj V 1 ^ -3 4» 4 i -u- 4\ C 3J-! I ( _ T 3 ^" iJ X 1 5 JLj IjL-d 

* 1 4,l^U 3 Ju IjCLd 

Universe of Discourse JLai • 

Domain of Proposition LL^iJl JL^a jl^\ 


pXl^SJI fhfl III 19 


Wave Function 

j) i ^ fi t—a 1 flit (_y If 1 4^ajf h / 4 <JL*- <—3j,—t_j 4 ^jj 1 j-SU I -i J_ja 

i>-U> M Lo LJLc. . 4 j f ^L>- JS” j L aoj J L^jLq l-u i it >-_j <j| ^5Lc_i 4i4-*ajJji_<i 
^4 j 2J1 jJI 5JI_i 4-La a ti I^j 4 j tip Ljj 3 jj_us 4-^j L»J, I 
4_j^>.ji 1 3JtjJl I J-gjj . 4jq jJa-L»U 4-ijSLU CjI _c j 4 ii >J) l^jLjI Jl>* 1 

jjl c^-lL J£ j> j ia-<\ i i_a jJfc U ^-Lz. ^_gj 3 4 _>jju-o 4 j ^ 

* 4JLl* a 4jJ_4j 4^ ~>J I 4-C,I J 

Wave function reduction a^vjll 4 JI-lM (Jly^F) _>j 

j-LJ L3 /1-> ^CLiIjDI K oKj a jj, m. 4iJ 4j-uiJJ^i 1 ^j-i3j j-3J 1 _A_j>. f jji 1 
4 U j .lj , ,|L> (Mjl* <SjL j 4 jjj1j_^ 4_uLjj_u 3 4xjtS ia ^LtS _U_i 

Jl^Jl-Lc. . 3 \ j^Si 4_ i SJljJI 4_^aj 1 4 j l+^u j aj ^ { _y^ 1 j 4 

3l jl 1 4 ~ i ljj L^ t j^ L j a ] 1 4-3r j ~u 4 L-w d jj 3j^jJl^J 1 1 ~f * j i JUJL^J 
4 \ I ox , SjlcLb jj-ti 3 jLl£. (jl IJjJLi-VI—j JijJl j-Ulj - ;_)■ ' j SJI 

(jj J 4i_j J^>Ct di^LjjLl] 1 [ **■ j,Tt- l*c\ J-huj iOVL*-3^Vl e_iL-u-z>J 

* jUk jLj ^V 4 i~; > 4jjs-I^ > L&jl MilV 3 jJj_ju^ 


J_} Jl_>o 





0*JUAj\ O 

a^bv <Li15L) 4jj> lPb> *U ^ xaJI jllli-LiI fa 

1 o j i uV £ i _ y ^ 3^4>> *dJj e-Lj^-3 c L»I r. jj-jI # 

. ^Cu \ j&A1 Jij, 3 *i 11 t hjJI j 4_g jjuI.1 4j1iI_$£J| 4jLjjL3-4 

1 (J a>rt l 13 J 3 * 4 IjJ | £.. A A I Jua y IjJ ^ ^J_Ci L-9^- < nl_ » 9 # 

. 4-l 1^ W | i u 1,1 j ^I^bt-ll j<JjJI 4 rt i Ifl^ 

p-L*J | 4 n 111 1* y i \ \ V ^ _ « Cj I rt u» >J I * in *a)) : 4 j LaJj_-a I t 2> £5 # 

Li-ijLi-j^a t ^ *\ *\ i - <( ^uj tjj-SU I Lijj 1 *s 1 -o j- 1 -mi <i *»4 ^ ^ *\ £ _ «p -L^vl 11 \ 

£ Lj J J 4 5^ ^ i—U ^ 4 _j 2—i, iiliS J-^Tfe-J * 4 jj I d— f—A l2j L j * ** 1^ J> j ^ *\ *\ *\ _ t( I 1 

. Y * v i _ k cilj i^LjjJ lj 

. J jJ-U ^LljjJlJla <Gl 4 ill i _ 7 J5 L_U 4jT 3jt 


LSU-jija JL^L-a J 

*3j-^LSJI 4jc*Lv 4-j15vj l^j n"f t, 1 cLj^j-oJI jUU^I fa 

— ^1*J i <Li 1SU l^-LJ *; ^ I 1 JL iaji tlj iSj^LcJl 4j_gL>- ujjllJl jfc 

, 3jy_^LgJ I 4 j*_£ L>- 

j r^uij i^gj Lall Lt joJjl) 1 iSj^LiJLj 4-Uj^iJl 4 jl 11I ^C sjc 

4_Irt_iJ| c-Lij i ^I! 4 i ^-Ul j ■ i^LLja^Li-iiVI jjjj-jlal! ^j«iiL>iil 

Cf?r ill 4 ^JL»J \ <ct^l ^-Jjb-t 4_L>aj-3Jl 4Jbtl!l 1 4-j„3 j 

i 11 i^j_i_j>J| lIj Li_g ^A_>-yj 4J 11 \ j i.^ r j ij> ,■ ^ ^ ^ ^ 1 

~ ^ im 

I 4 j <t U J1 jjLscJJI JuJjtJl 4tia£ 

j I j 1 LaJ^_4 LjLL? (J-O-i-u (jVl ^’j ^ <Lxj^ 111 4 1 11 ^jyj I fa 

liIjLi ij ^.4 uJIjJLllVL jt 11 jj.4 '1 c, j 4-jj> j 1 ^ >Vi L<^>-^JLc 

L)L-ua_3j 4-jj j g 11 ^j_L*JI i _ jr 9 4_ 1 ^.;^ VTlI I Cji^-4J^Jk1 /yi JjJljlSI 

^jla 11 1 Uj f 11 mj 4 jaMI LlTJ) ^^ u!j 1 ^ 11 jXgtI 

. 4-ulLi^l OjjLw^Ij CjVL ail Cjlicj 


* J jJLjj J i— jLIl? 4^y_*_t I j<JLc <LL_llLl-u £j£. 4J jJuLi3 # 
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